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You're probably convinced that, 


with a compact wagon, you have to 
give up what you've come to expect 
from a bigger car. That's why you 


Volaré. America's 
first choice in wagons. 


should see the Plymouth Volaré 
wagon, America's first choice in 
wagons over the past two years 

With Volaré wagon you dont 
give up room for six. lts special 
suspension system means you don't 
give up a bigger car ride. And, you 
don't give up economy? 

Volaré even has a higher resale 
value than any one year old GM or 


Ford wagon.t So why would any- 


Don'tGiveUp. 
Geta New Plymouth 


one consider compromising in 


order to get economy? We give up. | 


“ЕРА estimates Базай on 225, l-bbl engine with manual 
transmission. Your actual mileage may differ, depending 
on your driving habits, the condition of your car and its 
optional equipment Mileage lower, optional automatic 
transmission mandatory in California 


int 


Sticker price including optional custom exterior package 
and luggage rack Excluding taxes and destination 
charges, optional white sidewall tires and deluxe wheel 
covers ($80 extra) 
T% of return of original sticker price for one year old 
wagons on a competitive model basis Based on recent 
Automotive Market Report publication averages 
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Flexible, waterproof General Electric Silicone 
Rubber Caulk. It's 10096 pure silicone rubber compound. 
Silicone. Unlike any other kind of caulk and seal 
on the market today. 
It seals completely and permanently — 
to almost any surface in and around your house. It won't 
dry out. So it doesn't shrink. Or crack. Or peel. 
‚з Or fall out. And it resists temperature extremes as low 
| as —65°F and as high as 500°F. 
^ it comes in white, black, clear, and metallic. 
| It comes in a long-lasting plastic cartridge. And now it comes 
with a new resealable cap. So you can use a 
| А little — and not have to waste the rest: 
Whatever needs caulking, 
”* give it the GE Silicone Seal. With GE Silicone Rubber Caulk. 
It goes better around windows. It goes better around 
doors. It goes better all around the house. 


Silicone Products Dept., General Electric Company, Waterford, New York 12188 ` 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 


of mail, we are unable to acknowledge unpublished 


letters. 


Hazardous old film 


In "The Trouble with Nitrates” 
[Through the Viewfinder,” Feb.], you 
say: "Don't worry about your 16mm or 
8mm or super 8 movie films. They, like 
35mm movies since 1952, are ‘safety 
filims' ..." But | have some 8mm 
movies that date back to 1934. Are 
these safety films or are they hazard- 
ous? 

Benjamin R. Fisher, Pittsburgh, Pa. 


Everett H. Ortner replies: "Standard 8 
and 16mm movies are probably on 
safety—acetate—stock and not on po- 
tentially dangerous nitrate. To be sure, 
examine the edge and look for the 
words ‘safety film." If you can't find 
any positive indication, assume that 


| the film is on nitrate stock. For a test, 


put a !/4-inch sliver of film in a contain- 
er of trichloroethylene and agitate it. If 
the film floats, it's safety film; if it sinks, 
it's nitrate. Super 8 film can be assumed 
to be safety film. 

"Another reader wrote to ask me 
about 9mm movies dating from the 
1920's. For these, assume the worst." 


Reciprocating flywheel ? 


From David Scott's article, "Opposed- 
Piston Diesel" [Dec. '77], | quote: 
"Smooth operation is also provided by 
the inertia of the heavy swing beams. 
They absorb half the explosion force as 
they're accelerated to engine speed, 


‘then return this energy to the crank- 


shaft on the following inward stroke 
when there would normally be no 
torque delivery. These masses act like 
a reciprocating flywheel...” 

Absurd! There is no such thing as a 
reciprocating flywheel. At piston bot- 
tom dead center (BDC), the beams are 
instantaneously motionless. Thus they 
have no energy to give to the crank- 
shaft on the inward stroke. 

W. L. Coleman, South Londonderry, Vt. 


David Scott replies: "It's true that the 
rockers do not store energy when they 
have stopped. But with no inertia of 
parts, an engine would need a vast 
flywheel to restrain piston acceleration 
after combustion. As this inertia of 


parts is increased, the flywheel size 
can be reduced for the same cyclic 
variation. 

"Here you can have a small fly- 
wheel because the mass of the rockers 
absorbs some of the energy from 
expansion. On the return stroke this 
mass adds to flywheel inertia, so the 
drop in rotational speed during com- 
pression is minimized. The phrase 'act 
like a reciprocating flywheel' is merely 
for a quick mind's-eye picture of what 
is taking place." 


Ram-wing's ancestor? 


The ram-wing aircraft story  [Dec. 
777] by Ben Kocivar was very inter- 
esting and superbly written. But was 
the X-114 an original or copied 
design? 


This picture shows a similar Aero- 
dynamic Torpedo Boat” designed by 
Alexander Tremulis in 1943 at Wright 
Field, Ohio. It was fun to compare the 
two designs. 

James J. Bohash, Taylor, Mich. 


"Leaked"'' heat may be useful 


Mr. Trefil's article "Upping Insulation” 
[Feb.] overlooked one very important 
fact: The "leaking" heat from a hot- 


[Continued on page 186] 
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Mitsubishi's 


three-valve t 
engine 


-one way to reduce 


emissions 


By JOHN M. HARTIGAN 


To meet the challenge of tougher 
emissions standards, Chrysler has 
introduced a wallet-soothing inno- 
vation from Japan—the Mitsubishi 
Clean Air (MCA) Jet engine. By 
improving combustion, the new en- 
gine both cleans up exhaust and 
gives a claimed extra three to five 
mpg. 

During combustion in a conven- 
tional engine, the flame front rushes 
away from the spark plug in a cone- 
shaped are. But the advancing 
flame doesn’t always expand evenly 
throughout the combustion cham- 
ber, and often fails to ignite some 
fuel. This happens especially at low 
engine speeds when there’s less tur- 
bulence in the combustion chamber 
and the explosive mix isn’t thor- 
oughly blended. 

Unburned fuel in the exhaust is a 
major cause of air pollution. It also 
fouls spark plugs and combustion 
chambers. 

To solve these problems designers 
of the MCA Jet engine put an extra 
intake valve on each cylinder head. 
At low speeds, the valve shoots a 
high-speed jet of almost pure air 
into the combustion chamber, stir- 
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rng up the mix so it burns faster 
and more efficiently. 

In action, the engine works much 
like a conventional one. The same 
rocker arm operates both the regu- 
lar intake valve and the jet valve. 
Both valves get air conventionally, 
through the carburetor throat. And 
both valves depend on the descend- 
ing piston to create a vacuum so 
fuel can flow through them. But 
what comes in through the extra 
valve depends on the position of the 
throttle. At idle, the tiny valve ad- 
mits a shot of pure air into the com- 
bustion chamber. At low speeds, it 
shoots in a super-lean mix of fuel 
and air. At high speeds, when the 
throttle is fully open, it admits the 
same mix that's entering through 
the regular intake valve. 

At high speeds, therefore, the 
extra valve has little effect—it 
slightly increases the amount of 
fuel/air mix sucked into the com- 
bustion chamber. But when the car 
slows down, fuel flow through the 
conventional intake valve is re- 
stricted by the closing throttle 
plate. Now the extra valve has a 
real impact, shooting an extra-lean 
gas/air mix into the combustion 
chamber. This lean mix swirls 


Unique jet valve sits next to conventional intake valve (left) 

and opposite spark plug (above). The extra valve's job? To improve 
combustion efficiency by swirling a shot of lean fuel 

mix into the combustion chamber. 


Tiny jet orifice at the 
tip of the jet valve makes 
the extra fuel/air mix 
shoot out at high speeds. 


around at right angles to the fuel 
still entering through the regular 
valve. The turbulence means that 
more of the fuel/air mix meets—and 
is ignited by—the advancing flame 
front. So less unburned fuel is 
passed into the exhaust. As a bo- 
nus, the swirling fuel also cleans 
combustion residue from the spark 
plug. 

The MCA Jet engine is standard 
on all four-cylinder 1.6-, 2.0-, and 
2.6-liter engines used in Plymouth 
Arrows and Sapporos, and Dodge 
Colts and Challengers. 

The engine's fuel economy bet- 
tered by three to five mpg a con- 
ventional 1.6-liter engine in com- 
bined city/highway driving. When 
modified for California emissions 
standards, the MCA Jet 1.6-liter 
got four to nine mpg more than a 
conventional 1.6-liter engine with 
the same modifications. 

The new Chrysler engines still 
need an exhaust-system catalyst to 
meet federal emission standards. 
They also need unleaded fuel. But 
improvements such as the MCA 
system should lessen the harmful 
effects of the internal-combustion 
engine while a more efficient power 
plant is being developed. 
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THE DETTER IDEAS KEEP COMING. 


Seamless _ 
roll-on roofing 


By GREG STONE 


"Its like putting a big, plastic 
umbrella on your house," said Dr. 
Breuning, obviously pleased with 
the day's effort. 

We were standing on the roof of 
his suburban Massachusetts home. 
Half of it was still covered by 
conventional shingles; the other 
half had two-inch-thick blocks of 
Stvrofoam insulation nailed to it. 


س ——— 


These were being covered by a 
new, gray roofing material unlike 
any I'd ever seen. 

The flexible PVC  fiberglass- 
impregnated sheeting is called Sar- 
nafil—after the Swiss town, Sarnen, 
where it's been manufactured since 
1964. Just 1.2 millimeters thick, it 
comes in rolls two meters wide. 
'The membrane can be glued with a 
special adhesive onto insulation or 
the structural deck, or it can be 


F — : " 2 ff 
— ed 


Workmen lay first sheet of Sarnafil roofing over 
Styrofoam insulation covering the original shingles 
on Breuning home. They've brushed special adhesive 
on Styrofoam and Sarnafil; they'll weld all seams 
with hot-air gun. The thin, flexible roofing is also 
used as flashing; it fits snugly on chimney (below) 
and vent pipe (right). Sarnametal—metal coated with 


Sarnafil—will be placed along edges of roof. Mem- 
brane's seamless effect gives ice and wind no chance 


to attack loose edges. 


10 | POPULAR SCIENCE 


weighted down with a conventional 
ballast. The same material is used 
for flashing, and all seams are 
quickly welded together with a hot- 
air gun. This makes Sarnafil essen- 
tially seamless and eliminates the 
loose edges that cause most roofing 
problems—particularly on flat or 
low-pitched shingle roofs. Wind 
can't lift and ice can't creep under- 
neath the Sarnafil membrane. 

Sarnafil is aimed at the big jobs, 
especially flat-top buildings ог 
unusual architecture involving 
complex curves; it’s been used on 
hotels, apartments, and other large 
buildings. Sarnafil U.S., Inc., re- 
cently introduced the roofing in 
апада and New England and will 
go national, but it's selling only to 
professionals trained in its use. 

The job usually costs between 
$1.25 and $2.50 a square foot— 
"about twice as expensive as a good 
grade of shingles,” says Stanley 
Warshaw, president of Sarnafil 
U.S. (Box 381, Needham, Mass. 
02192). Labor costs are lower, how- 
ever, because application is rela- 
tively quick and easy. 

Dr. Breuning chose Sarnafil for 
his home because he had two 
special problems: a roof with a very 
gentle slope that was being dam- 
aged each winter by ice; and an 
exposed cathedral ceiling that was 
pretty to look at but a pain in the 
checkbook when the heating and 
air-conditioning bills arrived. Add- 
ing insulation on the inside would 
have ruined the effect, so he 
decided to nail Styrofoam to the 
existing roofing and cover that with 
Sarnafil. 

This is the type of installation 
where Sarnafil really shines, says 
Warshaw. You don't have the prob- 
lems and expense of removing the 
old roofing, and you can handily 
add on insulation under the Sarna- 
fil blanket. 

Sarnafil has been used from Nor- 
way to Uganda, and has proven 
resistant to all kinds of environ- 
mental assaults. It's permeable to 
water vapor, and allows humidity 
from the building to pass through— 
instead of trapping it and damag- 
ing the insulation, as conventional 
roofing can do. Sarnafil won't 
shrink after installation, but it's 
extensible enough to absorb move- 
ment caused by temperature fluc- 
tuations of the building. 

The roofing will be sold in quan- 
tities small enough for home appli- 
cations, says Warshaw. You could 
lay exterior insulation yourself and 
then have a contractor roll on the 
Sarnafil. It's guaranteed for 10 
years. B 
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easier to use and 


lasts longer than @ 


oil-based types. 
And it resists 
chalking, fading 


and rub-off better | 


than oil-based 
stains. 

LUCITE Rustic 
Stain will beautify 
and protect exter- 
ior siding, out- 


door furniture and | 


fencing, as well 
as interior beams 
and paneling. 
Available in eight 
handsome colors, 
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Rustic Stain | 


tsy louse LATEX for Wood Siding, Shingles & Fumar 
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and because it's 
latex, you can 
change from 
opaque to semi- 


d transparent simply 


by adding water. 


Stirs easily and 
dries in one hour, 
plus gives you the 
added advantage 
of easy water 
clean-up. 


Consult the Yellow 
Pages for the 
nearest dealer 
who carries 
LUCITE Rustic 
Stain, as well as 
other wood fin- 
ishes and paints 
from Du Pont. 


Sawmill waste becomes 
clean-burning 


fuel pellets 


In a time when supplies of fossil 
fuels are diminishing rapidly, the 
Woodex, Inc., pellet plant in 
| Brownsville, Ore., is producing a 
| new fuel, made from organic fibers, 
that may be better than fuels that 
| took natural forces millions of 
years to create. 

Woodex pellets have three im- 
portant advantages over conven- 
tional fuels. The first is economic: 
Enough of the fuel to yield one 
million Btu costs about $1.10— 
roughly half the price of natural 
gas on the West Coast. Also the 
pellets are cleaner-burning than 
fossil fuels. According to the Na- 
tional Bureau of Standards, a 
pound of pellets generates 9000 
Btu, like coal, but emits no sulfur, 
just 0.03 percent nitrogen, and 
leaves only two percent ash, 
whereas coal leaves 13 percent. 

Pellets can be made from al- 
most any fibrous organic matter. 
At present, Woodex is converting 
sawmill  waste-bark, woodchips, 
and sawdust—but tests of straw, 
peat moss, coconut husks, and sug- 
arcane fiber prove that pellets 
could be produced worldwide. 

Manufacturing the pellets is a 
three-step procedure. Raw material 
(upper right in photo) is first 
pulverized by a hammermill and 
then blown through a dryer. Next, 
the powder (center) is forced 
through a perforated steel drum to 
form pellets (upper left). Bound 
together by natural resins, the pel- 
lets are 14” in diameter and 34” 
long. 

Institutions using pellets report 
good results. Western State Hospi- 
tal in Ft. Steilacoom, Wash., uses 


| 50 tons of them daily. They expect 


to save $60,000 in heating costs 


| plus $200,000 in air-pollution con- 
| trol equipment this year.—Gerald 
| Wing 
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If you enlist in the-Army, 
you ll start with good pay; 
a long list of skill-training 
courses to choose from; 

30 days paid vacation each 
year; the opportunities to 
travel and.to.continue your 
education. For more 
information about all the 
opportunities in today's 
Army, send the postcard. 
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“A skill is the art of knowing what you're doing. I always liked to tinker with things, rebuild engines, 
work on my bike. When I joined the Army, I became an Automotive Repairman. Here's the first place I ever 
saw a Detroit diesel — or had good tools. In the Army, you have to work on all different things. You're ex- 
pected to think for yourself a lot, but there's always somebody there to help you. They teach you to get your 
skill down pat, no doubts in your mind. Dad called the other night. He'd like me to work on his car." 

SPI fim Meizer, Ft. Riley, Kansas 
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Join the people 
who've joined the Army. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Outside chute speeds building evacuation 


Pivoted, counterweighted platforms in 
this emergency chute would help to 
speed evacuation of people trapped by 
fire on an upper floor of a high-rise 
to attach to—and 

structures, the 


building. Designed 
blend with—existing 


Handle pulley adjusts wrench 


Hard-to-reach nuts might not be quite 
so hard to reach if you tackled them 
‚ with a wrench like this. The thumb pul- 
ley set high on the handle would be 
connected to the worm-gear jaw ad- 
justment by a perforated, flexible belt. 
It would let you loosen or tighten the 
jaw setting even in places too snug for 
both the wrench and your fingers. 


The following patents have been issued on these inventions: Escape 
chute—No. 4,037,685 to A. Talucci, Syracuse, N.Y.: Thumb wrench— 


chute would be accessible through a 
door on each landing. To escape to the 
ground or a fire-free lower floor, a ten- 
ant would sit on a platform. His weight 
would tip it, lowering him gently. Inter- 
locks would regulate floor-to-floor traffic. 
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Water pen protects kids 


set down in a pool or lake or stream, 
this water-safe playpen could be leveled 
on separately adjustable legs and bot- 
tomed to a safe height for temporarily 
untended toddlers. Collapsible for stor- 
age and transport, it would travel easily 
to the waterside and let grown-ups go 
about their business or pleasure without 
worrying about the kids. 


cy tire deflator—No. 
Copies of patents may be ordered, by number, from the Commis- 


Backpack tent stows gear 


specially formed flaps and pockets in 
this tent cover would stow food, cloth- 
ing, and selected outdoor items and 
would serve also to stiffen the cover 
when it was folded onto its metal 
backpack frame. When set up as a 
frame-supported tent over its self-con- 
tained mat, the pockets would be pro- 
tected from weather while the frame bow 
straps doubled as tie-downs. 


Panic stop deflates tires 


Auxiliary valves around the insides of 
these tire-equipped wheels would be 
pressed on driver command by a free- 
wheeling deflector plate to let air out of 
matched pairs of tires when a collision 
seemed imminent. Flattening the tires 
partway would increase road-gripping 
surface and might provide just enough 
extra traction to prevent a disaster. 

3,871,471 to W. Wong, 


Honolulu, Hawaii. 


No. 4,028,970 to S. Pelczar, East Hartford, Conn.: Water playpen—No. 
3,874,005 to K. Badon, Lake Charles, La.; Backpack кепе No. 5,931,918 
to G. Smith, Bedminister, N.J., and J. Marshall, Bel Air, Md.; Emergen- 
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sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 
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Oldsmobile wagons work like 
wagons. With the quality ride 
you expect from Oldsmobile. 


Custom Cruiser: full-sized 
for families who need room 
and want even more luxury. 


The full-sized Olds Custom 
Cruiser has plenty of loading 
room inside, practical dimen- 
sions outside, and comfort all 
around plus the luxury you'd 
expect to find in a full-size 
Oldsmobile. With a ride that's 
all Oldsmobile, smooth, solid, 
serene. Апа you can expect 
good fuel efficiency, too. EPA 
estimates are 22 highway, 15 
city and 17 combined with 
standard 350 V-8 and automatic 
transmission” (Estimates are 
lower in California.) 


Cutlass Cruiser: for youn Test drive the Custom Cruiser 
growing families on a budget. and the new Cutlass Cruiser at 


Now you can discover that great. your Olds dealer's, and discover 


Cutlass Feeling in a wagon. the working wagons with the 
Cutlass Cruiser isa whole new quality Oldsmobile ride. 

size that looks and feels like a "Your mileage depends on 
Cutlass, but loads and carries how and where you drive, your 
like a wagon. And it has a short car's condition and equipment. 
turning radius, a new chassis Cutlass Cruisers are equipped 
and suspension and a quality with GM engines produced 
Oldsmobile ride. And good gas Бу various divisions. See 
mileage, too. EPA mileage your dealer for details. i 


estimates are 25 highway, 18 city, 
21 combined with available 260 
V-8 and automatic transmission? 
The best V-8 EPA gas mileage 
ratings of any mid-size wagon! 
(Engine not available in 
California.) 


Z: 


Caos 


Can we build one for you? 


= Cutlass Cruiser 


‘= stom Cruiser 


Theres a lot of News in Olds to day 


ейп ш Fri i 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 
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Incombustibles jg incombustibles 


Garbage incinerator 


Does your city have garbage-disposal 
problems? |t might be interested in 
this Japanese fluidized-bed  incinera- 
tor with a capacity of 120 tons each 
24 hours that was recently installed 
near Tokyo. The fluidized-bed approach 
floats the material to be burned on a 
cushion of air and relies on a fine 
granular medium—such as sand—to 
keep the material in a semi-fluid condi- 
tion. The aim is to improve combus- 
tion by giving air access to the largest 
possible surface area of garbage. One 
of the problems with fluidized-bed in- 
cinerators, however, is that the incom- 
bustible residue from the garbage col- 
lects at the bottom and fouls up the 
bed. 

The new design, developed by IHI, 
Japan, uses pipes instead of a flat 
plate to distribute air. Thus sand and 
incombustibles can be blown down be- 
tween the pipes, later to be extracted 
from the bottom and separated. The 
sand is recycled; the incombustibles 
are discharged. 

The designer claims the new in- 
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cinerator greatly re- 
duces air pollution 
because combustion 
is complete; that 
all kinds of refuse, 
including sewage, 
sludge, waste oil, 
and shavings, are 
reduced to small 
dry sanitary cin- 
ders; and that these 
are suitable for land 
reclamation because 
they contain very 
low levels of heavy 
metals. 


Fitsatcom 


That stands for 
Fleet Satellite Com- 
munication, a new 
worldwide system 
that will serve the 
critical communica- 
tions needs of the 
U.S. Navy, Air 
Force, Department 
of Defense, and the 
Presidential Com- 
mand Network. The 
first spacecraft in 
the network was 
launched and placed 
їп orbit in February. 


In the photo below you see a model be- 
ing tested at its builder's, TRW Defense 
and Space Systems Group, The satellite 
has an eight-foot hexagonal body with a 
16-foot deployable parabolic UHF anten- 
na for transmitting and a helical UHF 
antenna for receiving, which you can see 
mounted on the edge of the dish. Panels 
of solar cells provide more than 1400 
watts of electricity. 

Two more of the geosynchronous 
satellites are now scheduled for launch. 
Each satellite will provide 23 operating 
channels. The system will eventually 
serve small mobile users virtually any- 
where in the world. The exception: the 
regions very close to the poles, which 
will be covered by other satellites. 


New lightweight steel 


You may never have heard of ''duplex 
ferrite-martensite" but you're likely to 
in future. It's a fibrous material that is 
a vital component in a new steel al- 
loy, developed by engineers at the Uni- 
versity of California's Lawrence Ber- 
keley Laboratory (LBL). The  high- 
strength, formable, lightweight steel 
should be useful in fabricating autos 
that are lighter for fuel economy, yet 
structurally as strong as vehicles built 
with conventional steel alloys. 


Is nothing sacred? 


Delectable, tantalizing, elusive. 
Thats the truffle, object of every true 
gastronome's desire. And, one might 
add, shockingly expensive: about $200 
for 14 ounces in the U.S.-canned, no 
less. That's because the truffle—a fun- 
gus-like plant—is not only the subject 
of gourmet greed, but is not a domesti- 
cated crop: lt can be found only near 
certain species of trees growing in 
certain soils in France and ltaly. And 
Continued 
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91977 В. J. Reynolds Tobacco Co. 
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PILTER:CIGARETTE 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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COLEMAN" 


INFLATEALL 


No air? 
No sweat! 
Operates from 12-v auto 


cigarette lighter... 
pumps up to 150 p.s.i. 


For passenger tires... 


FWD, pickup and RV tires... 
motorcycle and bike tires... 


air shocks... footballs, 
basketballs, volleyballs... 
dozens of other uses. 


And it's the one with 
Coleman quality. So you 
know you can count on it 
in the clutch. 


The Coleman Company. Inc. 
Wichita, Kansas 67201 


NOW IN LEADING AUTOMOTIVE DEPARTMENTS 
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Science newsfront 
[Continued] 


because truffles grow underground, they 
can be detected only by highly trained 
animals—truffle hounds and pigs which 
pick up the ineffable aroma. Men have 
tried and failed to cultivate the truffle 
since Roman times. 

But wait! Can it be? A bulletin from 
the French National Institute for 
Agronomic Research at Clermont-Fer- 
rand has announced that, by inoculating 
the roots of trees with mashed truffles, 
scientists have succeeded in growing 
and harvesting 20 truffles weighing a to- 
tal of one kilo. It took 31% years to culti- 
vate the truffles, as opposed to the six 
years or so that they are thought to take 
to mature in nature. 


Separating the chaff 


Deceiving enemy radar to protect one's 
own aircraft, a part of that black art 
called ECM (electronic countermeas- 
ures), has long relied on a plane's 
dispersing the metallized fibers known 
as chaff. The chaff forms a cloud that 
bounces back radar signals and pro- 
duces a confusing image on the enemy 
radarscope to help mask the actual lo- 
cation of the plane. But current meth- 
ods of dispersing chaff, claim engineers 
at Calspan Corp. in Buffalo, N.Y., are 
inefficient; the fibers clump together, 
resulting in a radar reflection that is 
only 5-10 percent effective. 

The sketches below show two differ- 
ent ways the Calspan people have de- 
vised to enhance the confusing radar 
image. At top left is a capsule, filled 
with metallized fibers, to be fired from 
a chaff cartridge. Before firing, the fins 
are folded. After firing, they unfold and 
spin the capsule up or down, as in the 
bottom drawing; the capsule's spin 
separates the chaff widely. The second 
method—a centrifugal dispenser—is 
shown at top right. Chaff from packets 
in the drum pass through a rapidly ro- 


tating chamber, flaring out as they leave 
the funnel-shaped nozzle. 


Superconducting generator 


Scientists at General Electric's Re- 
search and Development Center report 
progress on the superpowerful, super- 
conducting electric generator they will 
have ready for testing by 1979. The 
device is designed to generate 20 mil- 
lion volt-amperes of alternating cur- 
rent when its 2500-pound, 10-foot- 
long rotor, seen in the photo, spins at 
3600 rpm. The rotor will be chilled by 
liquid helium to -452° F, a mere seven 
degrees above absolute zero. At this 
temperature, electrical resistance in 
the generator's windings drops to near 
zero, with a resulting large increase in 
efficiency. The machine should produce 
as much power as generators twice its 
size. The largest conventional generators 
—1200 to 1500 MVA—are almost too 
large for railroads to handle. |^ El 
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It's a telephone answering computer. The 
Ford Code-A-Phone 1400 has the first large- 
scale integration of solid-state componentry 
—a major change in telephone answering 
systems since the first mass consumer models 
appeared five years ago. This means more 
features, lower cost and greater dependability. 
Here are some of its exciting features: 


Forget about tapes There are no tapes to 
buy. The Ford unit has a special polymer- 
based magnetic tape that will record over 
25,000 phone calls without replacement. 
That's over five solid years of use. There are 
no cassette tapes to buy, wear out or replace. 

Forget about microphones When you want 
to change or record your message, just press a 
red button, record your message and let go. 
The message (any length up to 20 seconds) 
will record and be immediately ready to play- 
back since the message tape does not have to 
recycle. There are no separate microphones or 
level controls since the built-in microphone 
automatically adjusts to your voice. 

Forget about touching it You can adjust 
your unit to answer on either one or four 


rings. When the unit is set on four rings and" _ 


you reach the phone before the 1400 answers, 
you will not activate the unit. But let us say 
you're outside or indisposed. No problem. 
Code-A-Phone will automatically answer after 
four rings. This means that your unit can 
always be "alive" in the four-ring position so 
you never have to remember to set it when- 
ever you leave your home or office. 


Forget about going home Just bring your 
optional remote control pager with you. If 
you want your messages while you're on 
vacation or away, call your number and the 
coded pager will remotely signal your unit to 
play back all your messages. 

Forget about service |f you've owned a 
telephone answering device for more than a 
year, there's a good chance that it's been in 
for service at least once. The Code-A-Phone, 
however, is solid state and built with the same 
heavy duty components used in commercial 
units. It should dependably stand up to years 
of heavy usage. (Ford Industries is the world's 
largest supplier of telephone answering 
equipment for the Bell system.) If service is 
ever required, there are over 200 authorized 
service centers plus a service-by-mail center. 
There's also a toll-free "Help-Line'' number to 
call 24 hours a day for advice or suggestions, 
and your unit has a limited ninety day parts 
and labor warranty. | 


Er 


The entire printed circuit-board with its 
integrated circuits is easily replaceable and 
contains the “Brains” required to control the 
audio amplifier and tape transport system. 


Breakth 


Let a new remote control answering computer 
free you from your next telephone call. 


The new 


PLENTY MORE FEATURES 


Code-A-Phone has a monitor feature—you 
can listen to the caller leave his message and 
pick up the phone to intercept the call. If you 
want to skip over a message on the tape, just 
tap a button and it fast-advances to the start 
of the next call. It has a selectable erase 
feature that lets you erase a specific message 
or the entire tape if you wish. 


KNOW HOW MANY CALLS 


With other answering machines, you never 
know how many calls you receive until you 
play them back. With Code-A-Phone you have 
a call counter—a device that displays the exact 
number of calls you've received when you 
arrive home. If you now own another answer- 
ing machine, you can really appreciate this 
convenient and exclusive feature 
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Hold the small pocket-sized remote-control 
pager up to any telephone in the world and 
you can playback all your messages. 


Code-A-Phone is the first really versatile 
answerer that works equally well at home or 
in the office, It's perfect for the busy or 
working housewife who spends little time at 
home. And, if she's home and just plain busy 
when the phone rings, she can always call 
back later without offending the caller. 


The executive can now leave his office, call 
from the field and get all his messages. An 
inefficient operator at a telephone answering 
service may offend your customers by putting 
them on hold. Code-A-Phone, however, takes 
your message quickly—without delay. 

There are very few people who haven't left 
a message on a telephone answering machine, 
and callers really appreciate the convenience. 

NO PHONE COMPANY TARIFFS 

Code-A-Phone is equipped with an FCC- 
registered interconnect device so your unit is 
actually welcome on your phone line. The 
1400 comes with a four-pronged plug so you 
just plug it into your phone jack. If you 
don't have a phone jack, just call your phone 
company and tell them you are purchasing an 


| . approved Code-A-Phone and that you want а 


four-pronged jack for your phone. They'll 
know exactly what you want and charge you 
around $12 for the installation, depending on 
where you live. If you have a multi-line 
phone, they can install a jack to tie into any 
or all of the lines you wish. There are no 
additional monthly charges. 


Ford Code-A-Phane 
1400 answering computer. 


STANDING BEHIND A PRODUCT 


JS&A lets you use the 1400 in your home 
or office for one full month. Use it to screen 
your calls, take messages while you're gone or 
as a back up system when you're busy. Use 
the remote pager and retrieve calls while 
you're out. See how easy it is to change the 
message in seconds, and see how much it 
uncomplicates your life. Use it under your 
everyday conditions at home or at your office 
and then decide after one month whether or 
not you want to keep it. If you decide to 
keep it, you'll own the best. If not, return 
your unit for a full and prompt refund. There 
is no risk. Even if you already own a phone 
answerer, it would pay for you to see how 
much better the Code-A-Phone performs. 


JS&A is America's largest single source of 
space-age products and a substantial company 
—assurance that your purchase is protected. 

The Code-A-Phone comes in two models: 
the Remote Control unit for $249.95 called 
the 1400 and the same unit without the pager 
but with all the other features for $169.95 
called the 1200. Simply select the unit you 
want and send your check for the correct 
amount to the address shown below. Credit 
card buyers may phone in their orders by 
calling our toll-free number below. (Illinois 
residents add 596 sales tax.) There are no 
postage and handling charges. 

By return mail, you'll receive a Code-A- 
Phone complete with all connections and 
instructions (extra pagers are available for 
remote unit) plus your ninety day limited 
parts and labor warranty. The unit measures 
3'4"x 8"x 12" and weighs six pounds. 


Code-A-Phone compares to units that sell for 


much mcre but do not have the simplicity 
and the advanced electronics. Don't be con- 
fused. Code-A-Phone is the finest telephone 
answerer you can buy at any price and is 


years ahead of all other conventional systems. 


JS&A gives you everything you could 
possibly expect from a telephone answering 
system: 1) A unit years ahead of every other 
unit at a very reasonable price. 2) A service 
network that covers the United States with 
repair centers and free telephone assistance. 
3) The chance to buy a unit in complete 
confidence, knowing that you may return it 
without being penalized with a postage and 
handling charge if it's not exactly what you 
want. Y ou can't lose. 

Computer technology has even touched the 
telephone answerer. Now is the best time to 
get the finest system available. Order your 
Code-A-Phone without obligation, today. 


NATIONAL 
SALES 


Dept. PS Опе JS&A Plaza 
Northbrook, 111. 60062 (312) 564-9000 
CALL TOLL-FREE.... 800 323-6400 


In Illinois call ........ (312) 498-6900 
С JS&A Group.Inc.,1978 
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How to buy 


your first tractor. 


It’s easy to buy a tractor. You go toa 
dealer. Pay him some money. He gives you 
a tractor. 

Buying the right tractor is another 
matter. It's not hard to do. But there are a 


couple of important things to keep in mind. 


VOU DON'T EAT SOUP WITH A FORK. 


And you don’t need a 100 horsepower 
tractor to raise vegetables, move some dirt 
on your farm, or landscape your yard. 
The prime consideration in buying your 
first tractor is to get the right tractor for 
the job you have to do. 


KUBOTA. THE MID-SIZE TRACTOR. 

We are the world's leading manufac- 
turer of mid-size tractors. In fact, that's 
all we make. We don't make giant tractors. 
Nor do we make garden toys. Kubota 
covers the ground in between. So we're 
just right for your lesser jobs that still 
require the power and versatility of a real 
tractor. So even if you already own a 400 
acre spread and a couple of heavyweight 
tractors, you probably still have a place for 
a mid-size Kubota. 

If you don't want to lavish a lot of 
attention on your tractor, Kubota's a good 
one for you. 

Al] Kubotas have water-cooled diesel 
engines. Diesel engines have no electric 
ignition system, and they never require a 
tune-up. [his means service is reduced to 
a bare minimum. Which brings us to 
another of our strong suits. Economy. 


HOW TO SAVE MONEY. 

Running a Kubota diesel engine costs 
a lot less than what it would cost to run a 
comparable gasoline engine. And a 12 to 
47.5 horsepower Kubota is going to burn 
up a lot less fuel than a larger machine. 

Your Kubota dealer 1s the right man 
to tell you which Kubota suits your needs 
best. Which Kubota implements you 
should have. And whether you need a 2- 
or 4-wheel drive. 

'Then there's only one thing left to do. 
‘Take our tractor and put it to work. 


Were looking for work. 
HOLD IT! Before I rush off and order a Kubota 


tractor, Га like to have a free copy of your Kubota 
brochure. Please send one quick. 


Mail to: Advertising Department 
Kubota ‘Tractor Corporation 
300 West Carob Street, Compton, CA 90220 


NAME 
ADDRESS 


CITY STATE ZIP 


AREA CODE 


TELEPHONE NUMBER 


-—————— É— 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Eli S. Chesen. 


Freon condenser 


cools house, heats pool 


By EDWARD MORAN 


When Dr. Eli Chesen enjoys a 
swim in his backyard pool, he feels 
even better knowing that the warm 
water in his pool is helping to air- 
condition his house and that his air 
conditioner is helping to heat his 
pool. 

Last year, Chesen linked his 
pool's plumbing to the compressor 
and Freon reservoir of his central 
air-conditioning system. Heat from 
the house is thus dumped into the 
pool instead of into the atmo- 
sphere—a water-cooled rather than 
air-cooled Freon-condensing sys- 
tem. 
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FREON LINE FROM 
COMPRESSOR — 


] fi m 
o» | 
FREON RETURN LINE 


TO RESERVOIR AND |l. 
EVAPORATOR COIL a 


THERMOSTAT 


THERMOSTAT 
SENSING BULB 


SHEET-METAL CYLINDER 
(TO SUPPORT FREON COIL) 


Freon condensing coil consists of 200 
feet of copper tubing wrapped around a 
sheet-metal cylinder submerged in a 50- 
gallon water tank (above). Freon under 
compression gives off heat to surround- 
ing water. In photo at left, Chesen re- 
moves lid from water tank. Pool water 
enters tank through upper pipe, leaves 
through lower pipe. 


In a conventional air conditioner, 
a fan cools vaporized Freon in the 
condenser coil, returning it to 
liquid state. Then liquid Freon is 
piped to the evaporator coil where 
it vaporizes, absorbing heat from 
indoor air. The vaporized refriger- 
ant then flows to the compressor 
and on to the condenser coll to 
repeat the cycle. Chesen has sim- 
ply replaced the condenser coil with 
a coil of copper tubing submerged 
in a tank of water, in effect produc- 
ing a swimming-pool-assisted air 
conditioner. 

Commercially available compo- 
nents are used throughout, putting 
the system within the reach of most 


do-it-yourselfers.  Chesen spent 
about $150 in materials; the only 
other major expense was hiring a 
professional to charge the Freon 
lines. *It functions beautifully," he 
says. He estimates a saving of 
about 20 percent in fuel bills for 
cooling his 2700-sq.-ft. home and 
heating his 288-sq.-ft. pool, so the 
pay-back period is quite reasonable. 

The system (see drawing) con- 
sists of a plastic 50-gallon water 
tank with a submerged copper-clad 
sheet-metal cylinder supporting 
200 feet of coiled copper tubing. 
The cylinder also serves as a heat- 
exchange surface: As the Freon 
liquefies, it heats the copper tubing 
and transfers heat to the water in 
the 50-gallon tank. The Freon coils 
are connected to the high-pressure 
side of the air-conditioning com- 
pressor and the evaporator coils, 
respectively. Pool water is pumped 
into the tank via 115” polyvinyl- 
chloride pipe; it enters through the 
upper pipe and returns to the pool 
through the pipe at right in the 
drawing. 

When the air conditioner is run- 
ning and the water in the tank has 
been heated to 105 degrees (an 
empirical figure arrived at through 
trial and error), a submersible 
thermostat actuates a relay that 
turns on the swimming-pool pump, 
circulating pool water around the 
warm copper tubing. Chesen uses a 
Honeywell T675A 1540 remote- 
bulb temperature controller— 
though substitutes are possible—to 
turn on the pump should it not be 
running at the moment when the 
air conditioner is functioning. А 
switch permits the system to be 
operated manually, independently 
of the air-conditioning system. And 
a clock-operated switch can be used 
if automatic pool-filtering cycles are 
desired. 


Performance 


When the system went into oper- 
ation in May 1976 Chesen was able 
to raise his pool temperature from 
56 degrees to 84 degrees in 60 
hours, a level that was easy to 
maintain for the rest of the swim- 
ming season. “It may sound like 
overkill to run the air-conditioning 
system from mid-May," he says, 
“but the extra $20 or $30 spent was 
more than made up for during the 
swimming season." 

Chesen feels his system has com- 
mercial possibilities, and has a 
patent pending on the device. To 
ask a specific question, send a 
stamped, return envelope to Dr. Eli 
S. Chesen, 3531 Cooper Ave., Lin- 
coln, Neb. 68506. 


МЕШЕН" "Е 


* 
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At $3702, it’s a steal. 


The new Chevy Nova Coupe's 
price is almost too good to be 
true. Because Nova's one of 
those rare cars that keeps its 
own special appeal year after 
year: A great combination of 


quality and value. 


Police Nova: proven in 47 states. 

Police departments all across 
the country have tested and 
applauded specially equipped 
Novas for their durability, 
reliability and overall rugged 
performance. They've made it 
the best-selling police compact 
in America. 

Now the same people who 
build the Police Nova build a 
Nova for you. And they both have 
strong reputations. 


16 years of experience. 


Chevy Nova's a veteran. It's 
been dependably pleasing 


people for 16 years. There's been 


alot of improvement along the 
way, and a remarkable four 


million sold. 


Easy on gas. 26 MPG hwy. 
19 MPG city. 

Nova, with its standard 250 
Cu. In. 6-cylinder engine and 
manual transmission, achieved 
those EPA estimates. Manual 
transmission not available in 
California, where estimates are 
21 mpg highway, 15 city, with 
available automatic 
transmission. Your mileage 
depends on how and where you 
drive, your car's condition and 


available equipment. The Nova is 
equipped with GM-built engines 
produced by various divisions. 
See your dealer for details. 
Chevy Nova. А wanted car. 


*Manufacturer's suggested retail 
price for Nova Coupe, including 
dealer preparation. Available 
full wheel covers ($37) and 
white stripe tires ($36) shown. 
Tax, license, destination charges 
and available equipment are 
additional. Priced higher in 
California. 


Chevrolet 


SEE WHAT'S NEW TODAY 
IN A CHEVROLET. 


211977 R.J. RETNOLDS TOBACCO CO 


18 mg. "tar", 1.2 mg. nicotine av. per cigarette, ЕТС Report AUG. 77. 


One of a кіпа. 


Where others rush through life he knows when to . 
Es) reflect. To enjoy. He smokes for pleasure and satisfaction. 

Á He gets both from the blend of Turkish and Domestic 

f tobaccos in Camel Filters. DO you? 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking 15 Dangerous to Your Health. 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


4WD vans 


For venturesome outdoorsmen a new 
group of vehicles is becoming very 
popular: four-wheel-drive vans. An in- 
creasing number of manufacturers now 
offer these  go-anywhere Бохеѕ-оп- 
wheels. One of the newest is from 
Champion (top), which offers a 4WD 
conversion on Dodge/Plymouth  '/-, 
34-, and one-ton vans. The model 
shown here is a 34-ton Dodge B-200. 
It uses a Dana 44 FBJ front axle and 
New Process 203 full-time 4WD trans- 
fer case. You can order the Champion 
conversions through all Dodge ог 
Plymouth dealers. Price range is 
$8500-9300. 

A new four-wheel-drive from Path- 
finder Equipment Co. (bottom) is now 
available for the 109-inch wheelbase 
Dodge B-300 Van. It uses the same 
front axle and transfer case provided 
in Champion conversions. Overall 
length of the rig is 176 inches—shorter 
than the Blazer, Bronco, or Ram 
Charger, Price for the 4WD van shown 
here is about $11,500 from Dodge deal- 
ers. 


Portable shower 


If you like to camp away from civiliza- 
tion, but still want to keep clean, the 
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new Porta-Shower (above) from Care- 
free of Colorado might fit your needs. 
It's well suited for RV's, vans, and pick- 
ups. 

The Porta-Shower folds up into a 
25-by-25-by-8-inch package and weighs 
15 pounds. It sets up in minutes. The 
reservoir holds 5.4 gallons—enough for 
two showers. It costs $179.95. 


Sportsman’s sunglasses 


There's a new wrinkle in photochromic 
sunglasses. Recently introduced Amber- 
Matic lenses from Bausch & Lomb not 


only adjust to changing light, but actu- 
ally change colors in response to vari- 
ous weather conditions. 

l've been testing a pair of these new 
Ray-Ban sunglasses for a few months 
and find them to be quite a help outdoors. 
In warm weather, the glasses are brown 
and provide efficient glare protection on 
beaches. During cold winter weather, 
the lenses turn a dark gray. When 
there's little sunlight—on overcast or 
hazy days—the lenses turn amber. This 
seems to add a little sparkle to outdoor 
scenes. The AmberMatics come in plas- 
tic or metal frames. Prices start at $30. 
The metal-frames shown below are $38. 


Scientific expeditions 


Want to join one of more than 100 
teams that will travel to 32 countries 
and 16 states on research expeditions 
this year? You don't need any scien- 
tific training, but you will have to work 
and pay your own way. The trips are 
sponsored by Earthwatch (Box 127, 
Belmont, Mass. 02178). Some destina- 
tions include: Guatemalan jungles, May- 
an ruins, a Galapagos island, Hawaii, 
Costa Rica, Lapland, and New Guinea. 

Earthwatch says volunteers are ex- 
pected to help the professionals who 
lead the tours—not stand around and 
watch. For the opportunity, you'll have 
to make a tax-deductible contribution of 
$490 to $950 to Earthwatch, and pay 
your own way to the expedition's de- 
parture point. A 36-page brochure des- 
cribing the trips is free. 


Things to write for 


If you're planning a trip to Canada, a 
new 36-page guide, "Fishing and Hunt- 
ing in Ontario/Canada 1978," should 
be helpful. It lists travel packages, ac- 
commodations, and fly-in services, and 
features a directory of guides. lt also 
pinpoints the best areas for hunting 
and fishing various species. You can 
get a copy from Ontario Travel, 
Queen's Park, Toronto, Ont., Canada. 
"Light Truck Buying Made Easier” 
is a helpful 128-page booklet that has 
lots of information on trucks, four- 
wheel-drives, and trailer-towing pack- 
ages. Write Ford Motor Company 
Listens, Box 1978, The American Rd., 
Dearborn, Mich. 48121, for a free 
сору. 


PS car test & driving report 
Diesel 
pickups 


-better mileage, 
but dothey de save? 


By JIM DUNNE 
and RICH CEPPOS 


Interest in diesel-powered vehicles 
is at an all-time high, and with the 
1979 federal fuel-economy  stan- 
dards for light-duty trucks just 


International (left), 
and Chevrolet (right) 


Diesel-powered 
Dodge (center), 
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around the corner, it's not surpris- 
ing that automakers are beginning 
to offer diesel engines in their light- 
duty pickups. 

How do the new diesel pickups 
stack up? Are they more or less 
expensive to operate over the long 


are available with most of the same 
comfort, convenience, and dress-up op- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, О. 


Interna- 
Chevy Dodge tional 


Fuel economy 3 
Acceleration 3 
Braking 1 
Handling 2 
Maneuverability 3 
Ride comfort 2 
Quietness О 
Roominess 3 
Visibility 3 
Entry/exit ease 4 


پا ت ظط O‏ دت دم ت ان دن حب 
B= BROW‏ د ت ظط ظط طب 


run than gas-powered versions? 
And what are they like to live 
with? То find the answers, we 
tested one example of each diesel 
pickup: the Chevrolet (С-10 
Cheyenne (which is identical to 
GMC’s diesel pickup), the Dodge 


Continued 


tions as their gas-powered brothers. 
Light-duty work is all they're suited for. 


our two-barrel, 
rtwelve-valve, 


smooth-running, 
low-emissions wonder. 


If you're really into cars and driving, you 
should know more about our amazing new 
MCA-Jet System with Silent Shaft. We think it's 
one of the most significant engine developments 
to come down the pike since the first American 
high-compression V8. 

First off, it offers all the advantages of a four- 
cylinder engine...but without the vibration usually 
associated with the proverbial 
"four-banger.'" Its unique 
Silent Shaft design (availabie 
only with the five- speed 
manual and automatic trans- 
missions) is the reason. Two 
counterbalancing shafts 
rotate in opposite directions 
to cancel out the noticeable 
power pulses inherent in 
normal four-cylinder designs. 

Now comes the MCA-Jet 


Induction and 
compression phase. 


A cutaway of our amazing little anane 


part of our system. MCA stands for Mitsubishi 
Clean Air. The MCA-Jet System meets...even 
exceeds...the stringent emissions requirements 
now in effect in both Japan and America. Without 
loss in performance, too. A revolutionary new 
cylinder-head design that incorporates a third, or 
"Jet," valve does the job. This valve introduces 
an extra swirl of air into the combustion chamber 
which swirls the fuel-air 
mixture and promotes a faster, 
more even, thorough burning 
of the mixture at ignition. 

The MCA-Jet System. It's 
a simple, yet highly sophis- 
ticated, answer to a very 
complex problem. The kind 
of answer you would expect 
from people who care about 
cars and driving as much 


Ignition and 
as you ао. 


combustion phase. 


MCA-JET SYSTEM. 


Exclusively available on Dodge Challenger, Dodge 
Colt, Plymouth Sapporo, and Plymouth Arrow. 


MITSUBISHI 


MOTORS CORPORATION 


PS car test & driving report 


Despite premature rear-brake locking, 
all three test trucks stopped impressively 
short with a minimum of slewing. 


Adventurer SE 150 Club Cab, and 
the International Scout Terra Ral- 
lye. 


Chevrolet 


Chevrolet uses the Olds-develop- 
ed 350-cu.-in. V8 diesel, one of the 
most refined diesels on the road. It’s 
available in pickups with a gross 
vehicle weight rating (combined 
weight of truck, passengers, and 
cargo payload) of up to 6200 lbs. 

Starting is simplicity itself: Turn 
the key to the first notch and wait 
15 to 60 seconds for a “wait” light on 
the dash to flash off and a “start” 
light to go on. The engine lights 
right up with virtually none of the 
white smoke that’s normally a 
problem with diesel ignition. Like 
most diesels, the Chevy idles a bit 
rough when cold, but when warmed 
up it’s about as smooth as a gas 
engine. Chevy claims that the die- 
sel will start without the aid of the 
standard engine-block heater at 
temperatures as low as —10? F. 

Once under way, the Chevy die- 
sel is little different from a gas- 
powered truck. With 120 horse- 
power on tap, there's plenty of 
power for relaxed highway cruis- 
ing, safe high-speed passing, and 
easy hill climbing. 

At all speeds there is a trace of 
the characteristic diesel ‘“marbles- 
in-a-coffee-can" sound, but the 
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vehicle is actually no noisier than a 
small sedan. 

The excellent noise insulation is 
matched by impressive control of 
diesel odor. There are no noxious 
fuel-tank fumes, and only rarely 
does a wisp of exhaust smoke find 
its way into the cab. 

Since the EPA does not rate 
pickups with a GVWR above 6000 
lbs., we checked fuel mileage during 
our test session. The driving in- 
cluded about 150 miles of highway 
cruising, about 50 miles cf stop- 
and-go driving, numerous flat-out 
acceleration runs during our track 
testing, and long periods of idling 
during the photo sessions. Despite 
such hard use, the Chevy returned 
a 17.2-mpg average. Experience 
leads us to believe that they’re 
capable of about 25 mpg on the 
highway. 

In most other respects, the diesel 
Chevy C-10 Cheyenne is identical 
to any gas-powered model you can 
buy. Its interior is handsome, but 
suffers from a lack of leg room. Its 
ride and handling are good in rela- 
tion to other pickups, but still below 
average for most cars. 

The Chevy diesel does have one 
significant drawback: high operat- 
ing cost. We compared the basic op- 
erating cost of the diesel with the 
gas engine closest in performance, 
the 250-cu.-in., 115-hp in-line six. 
We calculated basic operating cost, 
using EPA figures for mileage and 
fuel price, and also figured in the 
projected maintenance costs over 


Fuel mileage (mpg) 
Interna- 
Chevrolet Dodge tional 


Combined > 
city/highway/track 17.2 18.2 20.6 


the expected life of the trucks (the 
GM diesel is not designed to last 
any longer than the gas engine). 
Depreciation, which cannot be pre- 
dicted, was not included. We found 
that it will take at least 100,000 
miles, if not more, to recoup the 
extra $1300 you spend to buy the 
diesel engine. So, though the Che- 
vy diesel is ultra-refined, it's not 
going to save you money in the 
long run. 


Dodge 


'The Dodge diesel is a 243-cu.-in. 
in-line six manufactured in Japan 
by Mitsubishi. Unlike the Chevy 
engine, it was designed from the 


: outset as a light-duty truck diesel. 


Economy, power, and durability 
are of prime importance in truck 
use, while minimizing noise, 
smoke, and odor is secondary. And 
judging from the Dodge's behavior, 
little was done to rectify its inher- 
ent diesel problems. 

Starting is more complex than in 
the Chevy. You push a glow-plug 
button in the dash, and screw out 
the hand throttle a couple of turns 
to keep the engine from stalling. 
When the glow plugs are hot, the 
button pops out and you twist the 
key. The diesel comes to life with a 
roar; billows of thick white smoke— 
unburned fuel—pour out of the tail- 
pipe for a couple of minutes. Dodge 
says it will start without a block 
heater at — 10° F. 

At highway speeds you can barely 
hear the radio over the din, and 
you have to raise your voice con- 
siderably to converse. With only 
100 hp available to haul around the 
truck's 3800 lbs., full throttle is 
often needed just to keep up with 
traffic; expressway merging and 
passing have to be carefully 
planned. The diesel engine is avail- 
able in 2WD and 4WD models with 
GVWR’s of up to 8100 Ibs. 

The Dodge did return excellent 
fuel economy, 18.2 mpg on our 
combined city/highway/track test. 
We expect its fuel economy under 
less abusive conditions would be 
about 27 highway/18.5 city. Foul- 
smelling diesel-fuel fumes occa- 
sionally found their way from the 
tank into the cab’s interior, and 
caused some of the testing staff dis- 
comfort. 

Continued 


Give your 
GM car 


Give it Champions. The world's No. 1 seller. The plug that 
wins more big races than any other brand. And the plug 
that is made exactly right for your car. Whether it's Chevy, 
Pontiac, Buick, Olds or Cadillac. 

For GM cars—for any kind of car—you can't buy 
a better spark plug than Champion. 

And here's another way to give your GM car our 
best: Our new Champion Tune-Up Guide. It 
includes helpful information on maintaining your 
car plus a maintenance log, a gas mileage 
calculator and our spark plug recommendations. 
Just send $1.00 to cover postage and handling to 
“Tune-Up,” Box 910, Dept. M, Toledo, Ohio 43661. 
Introduce your car to Champion. And 
start a beautiful friendship. 


PION 


You can't buy 
a better plug. 


D. ER a 7 


detis 


Champion Spark Plug Company * Toledo, Ohio 43661 


21" Rear-Bag 
Rotary Mower 


Maneuvers easily in tight areas—through gates, 
along fences, around trees. Austempered car- 
bon steel blade with air-lift tips cuts grass 
smoothly, packs it into big two-bushel rear 
bag. Safety shear-pin blade adapter, anti- 
scalp disc, cushion-grip folding handle 
with speed control. Fully assembled 
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рол эф 


Эрак ud 20" Rotary. 3Y2 hp Briggs & 
Stratton engine has easy-lift start, automat- | 
ic choke. Deep-tunnel steel deck, fingertip 
height adjusters; 7" roller bearing wheels; 
austempered carbon steel blade; safety 
shear pin adapter; folding handle . . . 119.99 


Easy-lift 8'rollerbear- Сі reular baffle 
start. ing wheels. for efficient 
rear bagging. 


5-position 
height adjusters. 


ү, 


Deluxe 20" mulching mower suspends cut 
grass inside deck on cushion of air, re-cuts 
into fine clippings that nourish lawn. No 
bagging or raking needed. Powerful 4 hp 


Instant on-off bag removes Briggs & Stratton engine has easy-lift start. 
узш kin € sip dis- 5-position height adjusters, austempered 
Ер, charge chute closes cutting blade ......... 
© automatically. carbon steel cutting blade 


Lawn Chief mowers are 

designed, tested and built ds 
in True Value Hardware — 2 hp chain-drive gives plenty of Double-insulated trimmer cuts Save now on quality gardening 
Stores own new 250,000 ___ power for garden or flower bed. 16" path along walks, drives, tools. Hoe scuffler quickly and 


WEED EATER | Needie® i TRUE TEMPER. Values 


Sq. ft. factory to assure you Yet it's light enough to carry, fits many hard-to-reach places. easily loosens soils for growing 
premium performance UE S in car trunk. 8 double-end Weighs just 8 Ibs., cuts quickly roots. Long-handled shovel 
and lasting value. _ ds slasher tines till up to 1872” and safely with a monofilament handles big planting jobs fast. 
| E uu e wide, adjust to 5 depths. 152.99 line. ULlisted.......... 59.95 Your Choice, each ...... 4.99 


COTTER & COMPANY, 100% Member-Owned warehouse distributor serving over 5000 True Value Hardware Members who own their own stores, set their prices and reserv 


*ommand 
venience. 


Deluxe 25" 7 hp 
Riding Mower 


Powerful Briggs & Stratton 
engine features easy recoil 
,Starter, throttle control, 
safety key switch. Dependable 
gear and chain drive, single 
clutch/brake pedal. 15" rear, 
. 10" front wheels, padded con- 
tour seat, rugged steel hood 
and parking brake. This is "o aaa 
the next best thing to hav- — RE 


ing your owr 479 88 — IDEA ЕЕ 
groundskeeper! E ТР тетт 


| 
HARDWARE STORES 


There are over 5,000 True Value Hardware Stores in 
50 states. Look under "Hardware" in the Yellow Pages. 


"ro ad 


JACOBSEN. 
20" Twin-Blade Mulcher 


4 cutting edges clip grass into tiny 
particles which quickly become 

rich lawn food. No bag means 
extra maneuvering ease, lets 

you mow close to obstacles on | 
З sides. Power Burst" control # 
onhandleinstantlyincreases // 
blade speed to cut through 
tall or wet grass without 
stalling. Self-propelled. 


269.95 


í | 
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Easy-turn 3 speeds forward, 
geared steering. plus reverse. 


Floating front 


Lever controlled Automotive type 
stabilizer. 


height adjusters. differential. 


Ne du e 5 hp 25" 
кон Rear-Engine Rider 


Hear-weighted design adds stability and safety, 
plus more riding comfort, to this easy-handling 
mower. 3 speeds forward plus reverse. Convenient 
recoil-start engine with safety key shut-off. Floating 
front deck follows ground contour to reduce 
scalping, provide even air-flow for effi- 
, cient grass discharge. Heavy- 
duty differential with single 
clutch/brake pedal, separate 
| : LX parking brake. Big 13" auto- Ay 
ار اا‎ Е К ор {уре steer- MMA mm © 
yr ж б ing wheel. 


Î Hose not | 
included, 


Rubber and vinyl together in 
double-reinforced belted radial 
construction assures super 
strength plus easy-handling 
flexibility. 5%” I.D., solid brass 
couplings. 60-ft......... 11.99 


to limit quantities. Because participating True Value Hardware Stores vary in size and merchandising policies, some may not stock all items shown. Prices may vary and are subject to change without notice. Prices expire June 10, 187 


You can set it to cover all or any 
part of a circle from 30’ to 76' 
dia. Diffuser pin adjusts for 
heavy or fine spray. Sled base 
has extra hose outlet for con- 
nection in series ........ 4.99 


e E nnc aa ac, | 
resa Vinyl Hose 


Lightweight, easy-to-handle 
vinyl hose reinforced with nylon 
for high burst strength. Stays 
flexible in all temperatures. 
Rustproof solid brass cou- 
plings, 54" I.D. 60 ft. long 7.99 


ID BE? Garden Hose Rai? Bieo Sprinkler | Hose Caddy 


Holds up to 200 ft. of 58" hose 
for tidy storage and kink-free 
roll-out. Front-flow design is 
easy to use and extra stable. 
Big 6" wheels, green baked 
enamel finish .......... 26.95 


PS car test & driving report 


Scout diesel (shown) and Dodge in-line 
sixes were designed for trucks. They are 
more durable than gas engines, but suffer 
from excessive noise and low power out- 
put, and smoke badly when cold. 


Pedals in Scout were too close together, 
making driving more of a chore. Interior 
sometimes smelled of diesel fumes. 


folddown jump seats that we used on 
short trips, plus plenty of storage space. 
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The only benefit of the Dodge 
diesels truck-type design is in- 
creased longevity. “We expect the 
diesel to live longer than an equi- 
valent gas engine, says Dale 
Reeker, a Chrysler product-plan- 
ning analyst. “That’s because diesel 
truck engines use heavier, sturdier 
parts, premium materials, and 
more bearing-surface area." 

How much longer will the diesel 
last? “We really can't predict 
that," answers Reeker. 

Since a ball-park figure can't be 
placed on the Dodge diesel's dura- 
bility advantage, it's almost impos- 
sible to predict whether it will be 
cheaper to run over the long haul. 
But considering that it costs over 
$1300 more than Dodge's 225-cu.- 
in. six, it will have to live quite a 
bit longer to be a real money-saver. 

With a gas engine, we think the 
Dodge would be a very pleasant 
truck. It equals the Chevy in ride 
and handling. The stretched cab 
provides gobs of leg room for the 
driver and plenty of extra space 
behind the seats. 


International 


The Scout's 198-cu.-in. in-line 
six-cylinder engine is also from 
Japan, and is built by Nissan. It's 
a light-duty truck diesel that's 
as unrefined as the Dodge. 

The Scout is complicated and 
inconvenient to start. You must 
push in a fuel shutoff knob, then 
hold in a button while the glow 
plugs heat. When an element next 
to the button glows, you twist the 
key (which controls only the start- 


er and electrical system). Like the 
Dodge, the Scout throws up a 
smokescreen of unburned fuel until 
it's warmed up. 

With only 81 hp, the Scout has a 
hard time staying out of its own 
way. It is almost as slow as the 
Dodge, taking a leisurely 30 sec- 
onds to reach 60 mph. A buzzing 
shift lever in concert with the noisy 
engine is annoying at anything 
much over 30 mph, and makes 
conversation at highway speeds 
very difficult. In fact, it's the noisiest 
vehicle we've ever tested. 

Diesel fumes find their way into 
the Scout’s cab sometimes, too. The 
interior is less luxurious than either 
of the other test trucks' and it can't 
quite match their ride, though han- 
dling is about the same. 

It was hard to pin down whether 
the Scout has any cost-of-operation 
advantage over the 86-hp, 196-cu.- 
in. four-cylinder gas engine, des- 
pite its 20.6-mpg average during 
our test. “We expect it will last 
longer than the gas engine, but it's 
impossible to predict by how 
much,” says Ian Kinoshta, sales 
manager for Chrysler Diesel 
(Chrysler distributes Nissan diesel 
engines in this country). 

The best feature of truck-type 
diesels, he adds, is their rebuild- 
ability. “Cylinder sleeves and valve 
seats can all easily be replaced so 
you can rebuild it indefinitely.” 

The Scout diesel and gas models 
both have 6200-lb. GVWR’s, so no 
EPA figures are available. But 
given the diesel’s $2000 price pre- 
mium, its operating cost advantage 
seems marginal at best. 

Since the Dodge and Scout 
truck-type diesels’ inherent longev- 
ity and excellent economy aren’t 
enough to offset their excessive 
purchase price, the only distinct 
advantage they seem to hold over 
gas engines is that they can be 
rebuilt indefinitely. But exploiting 
this advantage to the fullest might 
prove difficult. Many trucks won’t 
last much past the first rebuilding 
because of corrosion and general 
deterioration over the course of 
100,000 miles. So a rebuildable en- 
gine seems superfluous. 

If diesel trucks are to be econom- 
ically attractive to the consumer, 
manufacturers will have to slash 
prices. Until then these diesels will 
save fuel, but not much money. 
And knowing that, buyers should 
carefully consider whether any dis- 
comfort and inconvenience caused 
by these engines can be justified by 
the small savings they might 
offer. Gs) 

For specs and test results, turn page 
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PS car test & driving report 
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PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
be reached easily? To 
give you an approxi- 
mation of how diffi- 
cult it is for a typical 
person to perform var- 
ious service орега- 
tions on the cars, we 
examine each vehicle. 
Here's what the num- 
bers mean: 1, very 
difficult; 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Checking fluid levels: 


Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 

Checking engine: 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Top radiator hose 


Lower radiator hose 
Heater hoses 


Changing bulbs: 
Headlights 
Taillights 

Front running lights 


Front parking lights 


Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 


Spare-tire accessibility 


Changing belts 


Trucks’ height 
made parallel 
parking a difficult 
proposition. Bal- 
ky, heavy-duty, 
truck-type four- 
speed manual 
transmissions in 
Dodge and Scout 
made city driving 
lots of work. 
We'd opt for au- 
tomatics, despite 
the probable per- 
formance penal- 
ty. In the city, 
away from inter- 
states, finding 
diesel fuel was a 
problem — espe- 
cially on Sun- 
days. 
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Performance € 5 в > p & 
comparison £ Е PF в 5 & 
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with selected > 9 8 м 5. g> 
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1972 and | " 2 rc g cE ap 
1977 models > = ma I 3 2 
1972 Chevrolet pickup УВ 10.0 13.4 162 56.3 25.7 J4 | 
1972 Dodge pickup V8 12.0 11.5 186 53.0 23.9 73 | 
1972 Ford pickup V8 10.0 14.9 173 54.5 25.0 74 
1972 Intrnatl. pickup V8 11.0 13.6 149 56.3 23.3 74 
1977 Courier pickup 4 25.0 15.4 169 60.0 29.6 75 
1977 Datsun pickup 4 22.0 19.7 208 53.0 25.7 76 
1977 Chevy Luv pickup 4 23.0 21.5 203 458.2 268 76 
1977 Dodge van V8 10.5 12.1 147 56.3 25.0 76 
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Chevrolet, Dodge, and International— 
dimensions, specs, and test results 


Rear stabilizer-bar 
diameter (in.) 
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DIMENSIONS (inches) 
Wheelbase ................ 131.5 
Overall length ............. 211.4 
Overall height ............. 69.8 
Overall width .............. 79.6 
Track, FIR ................ 64.8/63.4 
Ground clearance .......... 7.3 
Front head room ........... 36.0 
| Front hip room ............ 60.0 
Front leg room ............. 42.0 
SPECIFICATIONS 
Engine type ............... V8 diesel 
Displacement (cu. in./L) .... 350/5.7 
Compression ratio .......... 22:1 
Carburetion ............... Fil. 
Net hp @ rpm ............. 120 @ 3600 
Net torque (Q rpm ......... 222 @ 1800 
Transmission .............. 3-speed 
| automatic 
Axle ratio ................. 3.40:1 
Tire make ................. Goodyear 
| Tire type iuc ve rs Custom-tread 
steel-belted radial 
Tire 5те .................. LR78-15 
Steering .................. Power 
Overall steering ratio ....... 29.2:1 
Turns, lock tolock ......... 3.3 
Turn diameter (ft.) ......... 51.3 
Front suspension .......... Independent coil 
springs 
Rear suspension ........... Salisbury axle, 
2-stage leaf 
springs 
Front stabilizer-bar 
diameter (in.) ........... LO 


Emission-control equipment . — 


TEST RESULTS 
Acceleration (sec.) 
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Brake test (cool) 60-0 a 
Stopping distance (ft.) . 
Pedal pressure (Ibs.) 
Disc temperature CF) ..... 


BE. BG 


| Brake test (hot) 60-0 mph 


Stopping distance (ft.) .... 

Pedal pressure (Ibs.) ..... 

Disc пре ше bI V 
Interior noise @ 60 m 

(dBA) 
Handling test (mph) — 
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| Maneuverability (mph) ...... 


Brakes Power disc/drum 
Brake swept area (sq. in.) ... 377.4 
Fuel tank (gal.) ............ 20 
GVWR (Ibs.) ............... 6200 
Maximum trailer size (Ibs.) .. 2000 
Liftover height ün} ........ 32 
Curb weight (Ibs.) .......... 4645 
| F/R weight distribution (96) .. 62/38 
Basic price ............... $6303 
Price as tested ............ $8526 
Major options on test cars ... A/C ($550), 
Cheyenne trim 


($438), LR78-15 
tires ($299), AM/ 
FM radio ($167), 
power windows 
($131), HD rear 
springs ($40), 
tilt wheel ($72), 
clock ($52), 
3.40 rear 

axle ($1 7), fuel- 
tank shield ($36), 
hubcaps ($20) 


In-line 6 diesel 
243/4.0 

20:1 

F.I. 

100 (2 3700 
168 @ 2200 
4-speed manual 


3.55.1 
General 
Grabber 


Independent coil 
springs 

Solid axle, 

leaf springs 


Power disc/drum 


6100 


$8 

SE pkg. ($598), 
А/С ($554), 
4-speed trans. 
($152), AM/FM 
radio ($358), 
mirrors ($45) 


34.3 
27.7" 


146 
120 
105 
128 

90 
329 

79 


51.3 
25.7 


In-line 6 diesel 
198/3.2 
22:1 


Е.І. 

81 @ 3800 
136 @ 1600 
4-speed manual 


3.73:1 


40.4 

Solid axle, leaf 
springs 

Solid axle, 

leaf springs 


— 


Power 
disc/drum 
327.0 


Rallye pkg. 
($687), AM/FM 
chrome wheels 
($75), custom 
interior ($344), 
А/С ($552), 
custom bucket 
seats w/console 
($160), auto- 
matic front-hub 
locks ($77), HD 
step bumper 
($39) 


TEST CONDITIONS: Ambient temperature, 48° Р; relative humidity, 80 percent; 
barometric pressure, 30.1 inches 


*25-60 mph 


Introducing 
Ranchero/78. 


For the 
man in charge. 
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The 1978 Ford Ranchero— designed and built for the 
man in charge. 

Outside, Ranchero won't take second best to other 
entries. That's why Ranchero stays full size. And that s 
why Ranchero stays proud and daring with its GT-like 
appearance, stacked headlamps and swooping shape. 

Inside, you'll find a stylish array of options like leather- 
wrapped steering wheel, day/date analog clock, tilt 


steering wheel. 
The Ford Ranchero. For the man who's in command. 


FORD € 


FORD DIVISION 


CALCU-LETTER | 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Arranging your bookshelf 


One of the many Popular Science 
readers who contributed to the '37- 
Year Puzzle" [Oct. '77] is Ken 
Wisniewski, Mundelein, lll. Now he 
has a problem of his own to offer. 

"Suppose," he says, "you had 10 
books to arrange оп a shelf. To 
discover the most pleasing appearance, 
you determine to try every possible 
arrangement, taking one minute for 
each. How long would this take you, 
assuming you work 24 hours a day?" 

Once you've figured out the prin- 
ciple and arrived at a rather surprising 
result, you might try the same problem 
for 15 books. Don't disbelieve your 
answer just because it seems unbeliev- 
able. 

You may recognize this as being a 
problem in permutation, which lies at 
the heart of many probability ques- 
tions. It is in the nature of probability 
calculations to produce answers that 
seem to defy common sense. That's 
what makes them so important. 

If you were to dip into one of the 
most widely known books on heredity, 
you would find this statement: 

"The odds against the occurrence of 
such record all-son families as the 
Grover C. Joneses (Peterson, W. Va.) 
with 15 sons...are so astronomically 
high that pure chance as a causative 
factor is virtually ruled out.” 

You and your calculator can test 
this statement by figuring out just what 
the odds are against a run of 15 babies 
all being boys. 

If your answer is not tremendously 
out of line with the number of families 
with 15 children that might be ex- 
pected to exist, then the case of the 
Joneses does not back up the conclu- 
sion reached by the writer on heredity. 

Hint: One way to get your teeth into 
this kind of problem is to consider first 
a family with one child, then one with 
two children. And so on, until you have 
established the method. 


Anyone for roots? 


Quite a few readers have called me to 
task for suggesting blind guess-and-try 
as a way to find square roots on root- 
less pocket calculators. It’s a proce- 
dure in which, wanting the square root 
of 20, you might guess 4.5, and when 
squaring that proves it too big, try 4.48. 
And then 4.47, then 4.472, and so on. 

As many readers pointed out, 
there's a quicker trick that goes all the 
way back to Isaac Newton. Though | 
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mentioned it in a PS article in Decem- 
ber 1974, it's so useful that it deserves 
repeating. 

To begin, make a guess. Divide the 
number by the guess. Find the average 
of that quotient and the guess. With 
this result as a new guess, repeat the 
process, checking each time by squar- 
ing to find if you've reached as much 
precision as you need. 

Tom Szirtes, Downsview, Ont., of- 
fers an especially compact generaliza- 
tion of this routine, for wresting any 
root from a simple pocket calculator. 

The process deals with three quanti- 
ties: the number, the index, and a 
guess at the root. Say you're after the 
seventh root of 1000, Then 1000 is the 
number, 7 is the index. By going 2, 4, 
8, 16, 32, 64, 128 on your fingers 
you'd find 2 somewhat low so you 
might make 2.5 your guess. 

Now here's the formula: Raise the 
guess to the power of the index, 
multiply by 1 less than the index, then 
add the number. Divide this by the 
index and also by the guess raised to a 
power 1 less than the index. 

Your answer should be about 2.728, 
and one touch on the times key and six 
on the equals (with most calculators) 
will tell you this result is somewhat 
too large. А repetition of the proce- 
dure, using 2.728 instead of 2.5, will 
bring you quite close. And a few more 
trials will give you the root to as many 
places as your calculator provides. 


Those drinking guests 


| trust you found a fair amount of exer- 
cise for both brain cells and calculator 
in the March problem about water 
supply. It had to do with a hotel water 
reservoir, fed by a spring, that could 
handle the needs of 770 guests for 24 
days or 330 for 60 days before going 
dry. How many daily guests could be 
accommodated for a 121-day session? 
We might start by calling the initial 
supply 1 and the daily flow X gallons. 
Then the flow in 24 days is 24X, so the 
amount consumed by 770 guests in 24 
days is 24X + 1; in one day they 
would consume that quantity divided 
by 24. Further divided by 770 it is the 
amount, one guest will use in one day. 
Setting this fraction equal to the 
similar fraction yielded by the data for 
60 days gives a value for X of 
0.0020833 after enough arithmetic to 
make you happy you have a calculator. 
Substituting this value for X in either 
of the fractions tells you that the 
amount of water used by one guest in one 


day is 0.0000568 gallons. (The show- 
ers and toilets use running whiskey!) 

If we now let Y stand for the number 
of guests that can be watered for 121 
days, we can set up a simple equation 
that says 121X + 1 when divided by 
121Y —0.0000568, Since X is known, 
a calculator quickly solves for Y, 
yielding 182 and a few decimals. We 
drop the decimals, since a fraction of a 
guest is too grisly to contemplate, and 
conclude that for a season of 121 days 
we can safely book 182 customers. 


Bear or no bear 


Also in March we talked about the 
classic bear problem. If a hunter 
fleeing a bear runs a mile south, a mile 
west, and a mile north—only to find 
himself right back where he started— 
what color is the bear? The bear must 
be white because only polar bears live 
where all directions are south—at the 
North Pole, that is. 

But is there somewhere else on 
earth where you could до equal 
distances south, west, and north and 
find yourself at your starting point? 

There is, indeed. Not far from the 
South Pole a circle could be drawn 
around the earth so that it is a mile 
long. А little closer to the Pole a half- 
mile circle could be drawn, and, even 
closer, one a third of a mile long. And 
so on. Starting anywhere precisely a 
mile north of any of these circles you 
could do what the problem specifies. 


This one offers replay 
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something new in calculators is рго- 
vided by the "replay' feature on this 
TI-1680, designed for checkbook, shop- 
ping, budget, and other chores where 


errors are easy to make. It has a 
memory stack from which you сап 
recall up to 20 entries for checking or 
editing. Under $30, it's made by Texas 
Instruments, Inc., P.O. Box 53, Lubbock, 
Tex. 79408. "El 


PS calculator colmunist Darrell Huff 
(P.O. Box AS, Carmel, Calif. 93921) 
is the author of How to Lie with Sta- 
tistics, How to Take a Chance, and 
other works. He welcomes comments, 
solutions, and suggestions. 


Taking charge is what Marines have always done. If you want to learn how it's done we'll get you started. 
We'll put you in great shape, train you in a valuable job skill and cut you in for a share of the pride we feel. 
Start taking charge today...mail the card. 
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DETROIT REPORT 


By JIM DUNNE 


Mustang 111 


Ford has an all-new, very rakish 
Mustang on the way for 1979, It will 
compete with the Firebird and Camaro 
as well as the smaller sporty cars and 
imports. The new car features dual 
rectangular headlights in a  "cow- 
catcher" front end апа  squared-off 
lines reminiscent of the Mercedes 450 
SLC coupe. It will weigh about 2500 
lbs. and will be offered in notchback 
and hatchback body styles. Some of 
the chassis components will be shared 
with the Fairmont sedans. Engines 
include a 2.3-liter four-cylinder, a 2.8- 
liter VG, and a five-liter V8. One engi- 
neering innovation is a turbocharged 
four-cylinder, high-performance engine 
available as an extra-cost item. It has 
the same 2.3-liter displacement as the 
present Mustang four, and should pro- 
vide excellent fuel economy as well as 
superb performance. Expect about 23 
mpg in combined city /highway driving, 
and 0-60 acceleration times of around 
8.5 seconds. Since performance will be 
emphasized, fuel economy will not 
quite match the . non-turbocharged 
four's 26-mpg combined highway /city. 
Ford will also offer the turbo in other 
1979 small cars, including the Capri, 
Fairmont, and Zephyr. 


Gearing up 


Ford will be first out with a four-speed 
automatic transmission on its big-car 
lines in 1980. (All domestic auto- 
matics now use three speeds.) GM is 
working on a similar gearbox, and will 
bring one out a year later. By that 
time, Ford will have begun building the 
four-speed for its light trucks. The 
transmissions are fully automatic, but 
have an extra gear—an  overdrive— 
that improves fuel economy. Gas sav- 
ings are termed ''significant," which 
translates to 10 percent or more. The 
biggest problem in designing the trans- 
mission was to limit the amount of 
shifting, especially in stop-and-go city 
traffic. As a solution, Ford has a lock- 
out system that allows the driver to 
use only three speeds in heavy traffic, 
then switch to four-speed operation on 
the highway. 


Riding on air 

Air suspension may come back. Air 
springs can help solve a number of 
design problems, including how to 
maintain bumper height and headlight 
aiming with a full load, how to 
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improve ride on short-wheelbase small 
cars, and how to retain a smooth ride 
when using harder tires. In addition, 
air springs can be adjusted for soft- 
ness, depending on driving needs. Air 
springs now being considered by au- 
tomakers will be designed so that the 
driver can control the air pressure from 
inside the car, making the springs ride 
soft or hard to match conditions. The 
last time Detroit tried air suspension 
was in the late 1950's when GM and 
Ford offered the system, but the 
projects were a big flop. Air suspen- 
sions never really vanished however. 
Rolls, Mercedes, and Citroen all have 
versions on the road today. 


Chrysler's mini-motor 


Chrysler will build its own four- 
cylinder engine of 135-cu.-in. displace- 
ment (2.2 liters) for the 1980 small 
cars. The engine will be the first all- 
new one for the company in 20 years. А 
smaller version will eventually replace 
the four-cylinder Volkswagen engine 
that is now used in the Omni and Hori- 
zon. The new engines will be teamed 
with automatic- and manual-transmis- 
sion transaxles, which will be used on 
Omnis and Horizons and other com- 
pact models that the company is plan- 
ning for the 1980's. They will offer all 
of Chrysler's emissions-control sys- 
tems including Lean Burn, electronic 
fuel distribution, and Mitsubishi's 
MCA-Jet combustion system (see 
""Three-Valve-Engine'' in this issue). 


A Pontiac for AMC 


AMC has changed plans and won't 
continue using the VW four in its small 
cars. Instead AMC will switch to the 
“Iron Duke" 151-cu.-in. four built by 
Pontiac for its 1980 models. Before the 
latest switch, AMC planned to build 
the VW four in a plant in the U.S. That 
plan has been scratched. The change 
gives AMC a more powerful engine, 
and saves the $50-100 million invest- 
ment of a new engine plant. The 
Pontiac will provide a much-needed 
performance boost to AMC small-car 
lines and still offer good fuel economy. 


The selling of a quzzler 


The new 135-mph $26,000 Porsche 
928 sports car gets an average of only 
13 mpg, but can still be sold in the 
U.S. How come? Because the Porsche 
is lumped together with ail the high- 
economy cars in the VW-Audi-Porsche 


group; that includes Rabbits, Dashers, 
and Foxes. By law, each company 
selling cars in the U.S. is required to 
meet an 18-mpg fuel-economy average 
for 1978. (The standard rises through 
1985, when it reaches 27.5 mpg.) Be- 
cause VW-Audi-Porsche has a large 
number of high-economy cars, the 928 
can slip in under the standards. 


inventors needed 


Want to make a fortune? Ali you have 
to do is come up with a replacement 
for the platinum and rhodium that must 
be used in catalytic converters. Each of 
the auto companies has major projects 
aimed at replacing these high-price 
metals with  base-metal substitutes. 
GM's converters of the future use .042 
troy ounces of platinum and .018 troy 
ounces of rhodium. That total will go 
into every one of the five million or so 
cars that GM will build in the 1980's 
when its new “three-way” catalyst gocs 
into full production. The new converter, 
like the old “two-way” unit, is located in 
the exhaust system. The new опе 
controls all three exhaust pollutants: 
hydrocarbons (HC), carbon monoxide 
(CO), and oxides of nitrogen (NO,). 
Present converters use only platinum 
and don't reduce NO,. If an inventor 
can come up with the substitutes, his 
financial future will probably be as- 
sured. But there is plenty of competi- 
tion; at GM alone, technicians have 
already run 42 highly automated en- 
gine dynamometers 15,000 hours, test- 
ing a total of 1952 different catalyst 
materials. They've had little success. 


Free fix 


Ford will fix a shimmy in the steering 
system of the 1974-76 Mustang ll's 
even though they are past their war- 
ranty period. The policy lasts until the 
end of next year, and covers the cars 
for three years or 50,000 miles, 
whichever comes first. The repair con- 
sists of replacing the rack-and-pinion 
steering-gear mounting insulators and 
installing a new flex-coupiing bolt. It is 
one of a dozen or more free fixes that 
Ford offers its customers as part of its 
post-warranty “adjustment policy.” 


Does driver training help? 


It's not clear whether driver training is 
really helping to reduce the total 
number of highway fatalities, accord- 
ing to a 27-state study by the Insur- 
ance Institute for Highway Safety. The 
study shows a much higher death rate 
for states with greater proportions of 
16- and 17-year-old drivers. Many of 
these drivers have successfully com- 
pleted driver-training courses. Despite 
the courses, their death rate remains 
high, above that of 18- and 19-year- 
olds. The conclusion seems to be that 
age is a more important factor in fatal 
crashes of young drivers than the 
amount of training they've received. 
Thus, if the minimum licensing age 
were moved up to 18, fewer young 
drivers would be on the road, and 
there would be fewer deaths. 05 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Sludge Solution. I recently purchased 
a 1970 Dodge Dart and have noticed a 
considerable amount of sludge build-up 
under the rocker arm cover and around 
the valve springs and tappets. What 
could be causing this condition? What's 
the best way to remove this sludge? 


R.H., E. Norwich, New York 


The sludge build-up is an accumulation 
of deposits. Short-trip, metropolitan- 
type driving and often extended oil 
change intervals contribute to this con- 
dition. One way to get rid of these de- 
posits which accumulate in low oil flow 
areas is to clean them up by hand. 
Flushing the engine with a good flush- 
ing compound and then changing the 
oil and oil filter will also be helpful. To 
prevent recurrence of this condition, 
we recommend you change your oil 
every 60 to 90 days or 3,000 miles, 
whichever comes first. 


Saab Story. I have a 1969 Saab with a 
V-4 engine. The manufacturer recom- 
mends using 80W EP fluid in its trans- 
axle for all temperatures and driving 
conditions. Will Pennzoil EP differen- 
tial fluid 4096 80W-90 be satisfactory 
for this purpose? 

T.B., Berkeley, California 


Pennzoil $4096 gear lubricant is a 
multi-viscosity gear oil 80W-90. This 
means that it has the flow properties of 
SAE 80W at cold temperatures, and still 
maintains the viscosity of SAE 90 when 
hot. Since it can be used wherever SAE 
80W or SAE 90 is required, we recom- 
mend Pennzoil #4096 for use in your 
Saab. 


Bicycle Path. Does Pennzoil make both 
oils and greases which are suitable for 
bicycle use? 


J.T., Milwaukee, Wisconsin 


Two Pennzoil products can serve all lu- 
brication necessary for your bicycle: 


Pennzoil Motor Oil with Z-7 and #705 
Multi-Purpose Lubricant. Pennzoil 
Multi-Purpose #705 can be used in any 
grease application and is extremely 
water-resistant. Pennzoil Z-7 SAE 10W 
would be satisfactory for all other oil 
applications. 


Grin and Bear It. All of the bearings on 
my 1967 Dodge were replaced when 
the engine had 82,000 miles on it. Just 
recently, with over 160,000 miles on 
the car, I once again had to replace all 
the bearings. What causes bearings to 
wear out? 


W.B., Zearing, lowa 


Any bearing has a life span based on the 
work it must perform. Its life is propor- 
tionate to how well it handles loads and 
temperatures, as well as contaminants 
while performing this work. When 
bearings are replaced, they should be 
precision-fitted, since a good fit is es- 
sential to long life. For maximum life, 
the dimensional proportions of engine 
bearings must be within the designated 
specifications. And the lubricating oil 
must be changed often enough to keep it 
free of corrosive combustion blow-by 
chemicals as well as abrasive dirt 
which is breathed into the engine. 


Changing Times. I have a 1973 Mer- 
cury Capri which I use for towing a 
boat. Do you recommend changing the 
rear end and manual transmission oils 
in this car? If so, what change intervals 
do you recommend? 

L.H., Burbank, California 


For maximum gear life, transmission 
and differential oils should be changed 
on a periodic basis depending upon op- 
erating conditions. This is to remove 


normal wear metals, possible moisture 
condensation, and to replace the addi- 
tives which may be depleted to some ex- 
tent. Pennzoil Gear Lubricant #4096 
may be used for both the manual trans- 
mission and differential. For your 1973 
Capri, we suggest drain intervals of 
25,000 miles. 


Oil Aboard! I have a pleasure boat with 
a Volvo engine, and use only Pennzoil 
Multi- Vis Motor Oil. 1 recently 
overfilled the crankcase by about a pint 
of oil, but continued to operate the boat. 
I have noticed a black film on the stern 
of the boat after trolling at idle speed for 
two or three hours, and suspect this was 
caused by the excess oil. What effect 
does overfilling a crankcase have on an 
engine? 

S.E.L., Oak Harbor, Washington 


Overfilling a crankcase causes splash- 
ing of oil by the crankshaft onto the 
cylinder walls of the engine. This ex- 
cessive oil will be burned in the com- 
bustion chamber causing excessive 
smoking, and, as the oil is burned, de- 
posits will form in the combustion 
chamber area. This can reduce engine 
performance-and cause exhaust valve 
problems. If a crankcase is over- 
filled, the excess oil should be drained 
before running the boat. 


WE’RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us afew things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


More mpg from those new 


super-slipper y oils 


Now, oil engineers offer 
two ways to go for high- 
performance engine lubes 


By E. F. LINDSLEY 


Can those new, slipperier oils real- 
ly save you gas? Can they extend 
engine life, run longer between 
changes, and do it all for about 
$1.50 per quart? How do they 
compare with the more expensive 
synthetic lubricants, some of 
which make similar claims? And 
finally, if they can do all these 
things, how do they do it and why 
haven't they done it before now? 

I sought the answers from the 
manufacturers of the new products 
as well as from outside oil experts. 
One of the latter, Marv Campen of 
Gulf Chemical, gave me a quick 
answer to that last question. The 
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push is coming from Detroit. “Fuel 
economy is the name of the game 
for car makers, says Campen. 
“Less friction and more slipperiness 
will help by giving us a five- to six- 
percent improvement." 

Right now, two oils on the mar- 
ket are claimed to give improved 
gas mileage. One is Arcographite, 
made and sold by Atlantic Rich- 
field. The other is the new Uniflo 
made and sold by Exxon. (I should 
make it clear here that I am not 
talking about synthetics, or the oils 
that claim to extend drain inter- 
vals, such as Pennzoil P-Z-L and 
STP motor oil.) 

Both of the crankcase lubricants 
contain a “slipperiness” agent—an 
ingredient designed to reduce fric- 
tion between moving parts of an 
automobile engine, cutting down on 
the amount of gas an engine must 
consume just to overcome its own 


internal friction and thus giving 
more miles from every tank of gas. 
But while both of the lubricants 
operate on the same principle— 
adding friction modifiers to petro- 
leum-based oils—the companies 
chose entirely different additives. 


The Arco approach 


Lubrication is necessary in an 
engine (or in any piece of moving 
machinery) because rubbing sur- 
faces, despite their appearance, 
aren't really smooth. Look through 
a microscope at a finely machined 
steel surface that feels velvety to 
the touch and looks the same way 
to the unaided eye. Under magnifi- 
cation, it looks like the surface of 
the moon, full of jagged edges, cra- 
ters, and lumps. Now imagine two 
pieces like this rubbing against 
each other. All those projections 

Continued 


Surprisingly clean parts are from a 
1976 Bel Air Chevrolet engine that had 
50,000 miles of running on dynamome- 
ter at 38-mph average. Oil pan, oil-pump 
pickup, and pistons were lubricated with 
Arcographite for this test. 


1 


"We were impressed with the way Vic took care of our 
homeowners insurance," says Allen Dennis of Moss Bluff, 
Louisiana. "And we thought it made sense to have someone 
we know and trust handling all our family insurance. 
Sonow Vic isthe Dennis's life, health, and auto agent, too. 
Elaine Dennis says, "It's a real convenience. Just one 
number to remember whenever we need any kind of help. 
And міс in the neighborhood, so it’s no problem to drop by 
his office when we want to see him." 
If you need help with any kind of family 
insurance, your nearby State Farm agen 
may be the only kind of insurance agent you 
need. Why not check your Yellow Pages today? 


Like a good neighbor, State Farm is there. 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, Illinois 


| Vic Stelly is the four best 
insurance agents the Dennises know. 


Super-slippery oils 


[Continued] 


keep colliding, thereby impeding 
movement. That’s friction, and you 
can feel it when you rub together 
even two smooth blocks of s*eel. 
But put a drop of oil between 
them, and you'll instantly feel the 
difference, Thats because the oil 
molecules form a barrier between 
the two blocks and keep those 
peaks from banging into each oth- 
er. Now add some graphite and 
you'll sense an even further reduc- 
tion in friction. Everybody knows 


0 2000 4000 6000 
MILES DRIVEN 


Uniflo test fleet of nineteen 1971-77 
models had 41%% mpg gain with new oil. 


a* 


å BER 
Ef и er 
À Ge 7 " 
5 i x 2 
r „А! 
к 
Y p i 
E Р 
* d Т. ۴ 
Ar. 
ا‎ 
: E 
й ] ۴ 
- Wei " 
dir Hc Jn 
Алые 1 
a A 
= 
Y 


D 


"ped. 


La 
^mt 


а 2-я 


48 | POPULAR SCIENCE 


that graphite is  super-slippery 
stuff. Seen under a microscope (see 
photo) it displays a plate-like char- 
acter—and these plates slip over 
each other very easily. 

If graphite is such a super lubri- 
cant, why didn't the experts add it 
to engine oil years ago? Well, they 
did, but there was a problem. The 
graphite kept settling out of the oil 
like a slow-motion snowfall. And 
that's the problem that Arco oil 
scientists have now apparently 
solved. The trick is dispersion— 
getting the particles of graphite 
permanently suspended in the oil. 
Although Arco is reluctant to talk 
in detail about how the trick was 
done, I did pick up some clues from 
Gerry Keller, manager of Fuels 
Research and Development for At- 
lantic Richfield. 

"One secret is particle size," he 
says. "Average particle-size distri- 
bution is much, much smaller— 
we're talking about four-tenths of a 
micron." 

That's pretty small—four ten- 
thousandths of a millimeter. How 
did Arco get such small particles? 
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That's confidential. Next technical 
trick: “There’s a dispersing aid in 
this product that keeps the par- 
ticles permanently in suspension." 

Each graphite particle forms a 
micelle, Keller continued. That's a 
particle in a colloidal nucleus sur- 
rounded by ions. As Keller ex- 
plained it, the graphite particle is 
encapsulated by a material that 
has an affinity for the particle 
itself and also an affinity for the 
material in which you are dispers- 
ing the particle. “Think of this long 
molecule with an affinity for gra- 
phite at one end and an affinity for 
oil on the other side. That keeps 
particles in suspension, but keeps 
other things out," he explained. 

Whatever the technique, it seems 
to work. Out in the Arco lab I saw 
two 15-foot glass towers, one filled 
with just the graphite additive and 
the other with the finished oil. The 
towers had sampling ports every 
few feet from top to bottom. After 
18 months of totally stagnant con- 
ditions there were no differences in 
graphite concentration from top to 
bottom. 
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Super-slippery oils 


[Continued ] 


Will an oil filter remove the 
graphite from the oil? “There is no 
perceptible filtering," Keller said. 
“Now we've got to be careful not to 
say that no graphite ever gets 
filtered out because that’s an im- 
possible statement. If you're going 
to filter out sludge and there's oil 
with the sludge, there'll be a little 
bit of graphite." Even so, I ques- 
tioned whether the graphite par- 
ticles didn't have a tendency to 
latch onto the foreign particles nor- 
mal in engine debris and form 
globs and clumps. 

And won’t graphite eventually 
build up deposits in the crevices of 
an engine? Keller says this just 
doesn’t happen. “We ran a vehicle 
for 50,000 miles on a dyno and 
looked to see if we’d run into any 
kind of fallout of the graphite, 
sludging, or buildup anywhere in 
the engine. We didn’t see anything 
like that at all, not even in the ring 
grooves." 


The Exxon way 


Its not too hard to picture the 
microscopic plate-like structure ol 


And makes i dun. juris 
1 Winnet заро. new, 24- foot 
eds provide extra 
Bespin space. A separate tub/shower 
compartment eases bathroom traffic jams. 
And the rear divider curtain quickly 
creates a private "suite? complete with 
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beds, bath and wardrobe. 


graphite intruding between the me- 
tal surfaces to reduce friction. It’s 
much more difficult to get an equi- 
valent mental image of just how a 
chemical friction modifier like Ex- 
xon’s works. You have to start with 
that concept of two bearing sur- 


faces with an ample liquid film of 


oll between. The metals do not 
touch and the friction is a matter of 
the internal drag or viscosity and 
shear characteristics of the oil. 
Next, picture a more closely 
fitted interface such as a piston 
ring and cylinder wall—a situation 
resulting in what engineers call 
boundary lubrication. As a spokes- 
man for one additive supplier 
describes it, “You're working in the 
absence of a full fluid film—it’s not 
a multi-molecule layer of oil be- 
tween those parts. This 1s where we 
need additives whose chemical 
natures reduce friction and wear.” 
Some of these slipperiness ingre- 
dients, I was told, are called oili- 
ness additives. They have charac- 
teristics that give them high 
affinities for the metal surfaces. This 
may cause adsorption on the sur- 
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Lifter lubed with Arcographite (left) 
looks good after 34,000 miles. Other, 
lubed with 10W-40 regular oil, shows 
distress pattern after 31,000 miles. 


face—a thin layer of molecules 
sticking to the surface—or, in some 
cases, actual chemical bonding may 
even occur. 

But whatever the precise mecha- 
nism—and it is not totally under- 
stood even by the engineers work- 
ing on the products—some sort of 
plating action seems to occur. This 
could explain why it takes a while 
for the mileage improvement to 
become apparent. (Exxon says it 
may take up to 1500 miles before 
you get the full benefit of Uniflo.) 

Just what are these magic fric- 
tion modifiers? Mary Campen of 
Gulf Chemical says, “There are 
lots and lots of friction modifiers— 
28 different things, someone said 

Continued 


affo rdable. With price ag terms that са E 
fit a family budget. Look up your nearest — 
Winnebago dealer in the Yellow Pages. Look 
over the Bunkhouse and the whole, new, 
value-priced line of Winnebagos. — B 
If you need a family motor home, - 
you can drive a bargain with us. 


FOREST CITY, OWA 50436 


Want to try before you buy? Call Rent-A-Way Winnebago, 800-447-4700 for information (In Ill. call 800-322-4400) 
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Stock up now during 
Spring Value Days. 
WD-40 Company, San Diego, CA 92110 
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MEAT CUTTING 


Train quickly in в short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs— 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available Di- 
ploma given. Job help. Thousands of suc: 
cessful graduates. OUR 55th YEAR! Send 

HOW for a big new illustrated FREE catalog. No obligation. G T. 

approved, NATIONAL SCHOOL OF MEAT CUTTING. No 71-02- 
UIT, Dept. 5I-E. 33 №. Superior, Toledo. Ohio 486504 , 
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WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
AND CHANGING ROAD 
CONDITIONS AS YOU DRIVE! 


SAVE TIRES SAVE MONEY 


SATISFIED OWNERS REPORT 30 TO 
100% GREATER TIRE LIFE PAYS FOR 
GYROBALANCERS IN MONTHS. . 

AND THEY LAST THE LIFE OF THE 
CAR. FITS MOST U.S. AND FOREIGN 


AUTOS. 
| j BankAmericard, 
$19.95 a Pair Master Charge ОК... 
MONEY BACK Give Wheel Size, 
GUARANTEE No. Lugs, Make, 
Wear and Model 

ROAD HUGGER 


GYRO@BALANCERS.. 


.BOX 90815 
SUNNYVALE, CA 94088 
IN CANADA -JT PACER 
Р.О. BOX 6356 STNC, EDMONTON 
ALTA TSB 4K8 
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Super-slippery oils 


[Continued] 


recently: sulfurized tallow, oleates, 
synthetic sperm oils, and all those 
things. They've been around for a 
long time in industrial machine 
oils." 

Exxon is reluctant to say just 
what slipperiness agent is in Uni- 
flo, but is reported to use sulfu- 
rized oleates. One advantage of this 
class of materials over graphite: 
They are oil soluble and actually 
dissolve in the base oil. 

If these super-slippery agents 
have been around in various indus- 
trial oils for years, why haven't 
they been used in crankcase lubri- 
cants? Best guess is that until high 
gas mileage became a top priority, 
it just wasn't worth all the research 
needed to figure out the details: 
how to dissolve the right amount 
properly in an engine oil; how to 
make sure it would operate prop- 
erly at engine temperatures; how to 
avoid side effects such as ash depo- 
sits. 


How well do they work? 


Acrographite is claimed to give a 
4.8-percent average gain in gas 
mileage. Don Bedell, manager of 
Technical Marketing for Exxon, 
says, “Our test fleet averaged about 
41% percent.” Both companies em- 
phasize that results can vary from 
car to car, even between cars of the 
same make, model year and mile- 
age. Bedell said, “You get differ- 
ent friction characteristics internal- 
ly from one engine to another, so 
you get ranges on any make or 
model. Savings can range from zero 
to nine percent." 

To get a broad-gauge, real-life 
picture, both of the companies have 
tested their product in mixed-car 
fleets—large and small, domestic 
and foreign, and old and new cars. 
Surprisingly, there did not appear 
to be any correlation between old 
and new cars as to mileage gained. 
"We didn't have too many cars 
with less than 12,000 miles in our 


Electron microscope shows plate struc- 
ture of graphite magnified 6000 times. 


Photo: Inst. Tor Inorganic Chemistry. U. of Zurich 


Arco fuel-economy fleet testing 


Group 1 Group 2 
Number of test vehicles 23 118 
Number of control vehicles* 4 29 
Average initial mileage 45,000 38,000 
Average age of vehicles (yrs.) 4.2 4.3 
Test length (months) | 2.5 
Total accumulated miles 110, 000 300,000 
Avg. high temp., baseline** 81.5 74.9 
Avg. high temp., test 78.6 71.3 
Avg. low temp., baseline 63.8 56.8 
Avg. low temp., test 59.7 51.0 
Avg. improvement (95) 4.2 4.85 
Statistical significance (95) 98 99 
95-percent confidence band 0.78- 0.96- 
for mean improvement (%) 8.10 8.74 


*Test vehicles used Arcographite motor oil. 
Control vehicles used a conventional SAE 10W-40 
motor oil without graphite. 

**Baseline refers to conditions existing at the time 
the control cars were measured. Test conditions are 
those existing when Arcographite oil was tested. 


Two Arcographite test groups showed 


about same gain as in Uniflo test. 


test fleet," Gerry Keller com- 
mented, “because with the constant 
gain in fuel economy you can get 
fooled." 

The constant gain he was talking 
about is the natural tendency of 
any new car engine to wear in and 
progressively have less internal 
friction. Sometimes this reduction 
in friction goes on for 40-50,000 
miles. It would be easy to observe 
this action and falsely attribute it 
to the oil. 

The facts are that each of these 
oils has been extensively tested in 
mixed-car fleets of ordinary 
drivers, in cab fleets, police fleets, 
and, of course, in the engine labs to 
assure that in addition to improv- 
ing mileage they meet or surpass 
the standard tests for SE grade 
oils. 


What about engine wear? 


Arco is openly claiming that 
Arcographite oil reduces wear in 
addition to increasing gas mileage. 
On the other hand, Don Bedell of 
Exxon says, "We have seen an 
improvement in wear characteris- 
tics with our product as well, but 
we're not ready to make that claim. 
Its pretty obvious that if you 
reduce friction you're going to have 
less wear. But it is not a major 
claim as far as we're concerned." 

At best, wear claims must be 
treated with caution. The engineers 
at Arco described a test on a 350- 
c.l.d. Chevrolet engine that demon- 
strated an eightfold reduction in 
cam lobe/lifter wear and a nearly 
100-percent reduction in ring wear. 
Another 150,000-mile test produced 
cylinder bores with the hone marks 
still visible. Nevertheless, Keller is 


[Continued on page 176] 


Vows the time for Johnson. 


You re far from civilization. Your son s along. Your guide knows the 
waters. And there are great fishing days ahead. 

You know your Johnson” 6-hp outboard will help make those 
sood times. because like all fishing Johnsons, it has earned its 
reputation for dependability and economy in all kinds of water. In 
Europe. Asia. Australia. North and South America. Once you add 
ар the features. vou ll see why. 

Features like MagFlash electronic ignition, for quick. sure starts. 
Full F-N-R shifting. Corrosion resistance. And enough thrust to plane 
two men and their gear in a 14-foot aluminum boat. 

Whenever your fishing takes vou to places where a reputation lor 

lependability counts. count on our 6-hp. It's built dependable. like all 
our outboards. from our little 2-hp to our new 235-hp V-6. See our 
6-hp and the other fishing Johnsons at your Johnson dealer. « 
write for free catalog. Johnson Outboards. Division Outboard 
Marine Corporation, 5833 Sea-Horse Dr.. Waukegan. IL 60085. 
First in Dependability 
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ON TARGET 


By PAUL WAHL 


Scope improvement 


Inside a conventional scope sight, the 
windage and elevation adjusting screws 
press against the curved sides of the 
erector tube, With its tendency to cause 
“crosswalk,” this system does not pro- 
vide adjustments as positive as pre- 
cision shooting requires. Weaver's re- 
cently patented adjustment system, Mi- 
cro-Trac, has the pinpoint accuracy and 
exact repeatability that target and var- 
mint shooters demand. 

With  Micro-Trac, each adjusting 
screw, directly opposed by a strong 
spring, has a precise, single-point con- 
tact in a spherical shape. Edges don't 
contact edges. 

This clever system, originally de- 
veloped for the T Model target/varmint 
scopes, is now incorporated їп all 


Weaver scopes for center-fire rifles, In 
the T Models, the spherical contact is a 
special carbide ball; in other fixed-power 
models, the ball is stainless steel, while 
a rounded cam-sleeve does the trick in 
variable-power scopes. 


After testing the 10-power Weaver 
T10 scope on a Remington Model 40X 
target rifle (pictured), I'm very favor- 
ably impressed by its performance. 
Micro-Trac precision lives up to Weav- 
er's claims, The focusing objective al- 
lows parallax-free settings for ranges 
as close as 30 feet—a boon to us base- 
ment shooters. 

The Місго-Тгас scopes windage 
and elevation-adjustment knobs, with 
V4-minute clicks, are conveniently large 
and have easy-to-read graduations. 
Once sighting-in is accomplished, each 
knob may be set to zero as a reference 
point for future adjustment. In my opin- 
ion, the new Weaver T10 is the ideal 
target and varmint scope. 

Other T Models are the T6 and 
T16, 6 and 16 power respectively. 
For bench-rest shooting, 20- and 25- 
power versions will be available later 
this year. 

The trio of T Model scopes is priced 
from $150 up; mounts are extra. From 
W. R. Weaver Company, El Paso, 
Tex. 79915. 


World's best air rifle 


No. 1 among today's match-grade air 
rifles is the Daisy/Feinwerkbau Model 
3005. In the 1977 European Air Gun 
Championships, it was used by the 
winners of 16 of the 18 medals award- 
ed, including all of the gold. 

Its accuracy is phenomenal. Firing a 
3005 from a bench rest at the standard 
air-rifle range of 10 meters (33 ft.), | 
can hit the pinhead-size bull's-eye of the 
official target every time. Not uncom- 
mon are three-shot groups under 0.05 
inch (extreme spread of shot holes 
measured center to center). 

The Model 300S is a 177-caliber, 
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recoiless, spring air rifle with easy side- 
lever cocking. It weighs about 10 
pounds. The well-designed target stock 
is walnut, has a full pistol grip, Monte 
Carlo cheekpiece, and adjustable butt 
plate. Velvet-smooth in action, the 
advanced match-type trigger is ad- 
justable for pull (four to 48 oz.,), slack, 
and position. The sighting system con- 
sists of an aperture rear sight with 
micrometer click adjustments and a 
globe front sight with interchangeable 
inserts. 

Some dealers price it at well over 
$400, but now you can buy a 300S 
directly from Daisy (Box 101, Rogers, 
Ark. 72756) for $280. 


М 


Light Load 


Dry firing—aiming and snapping an 
empty gun—is a worthwhile exercise 
for improving marksmanship. But it's 
boring, and most shooters have to 
force themselves into daily sessions. 
Now there's Light Load to make dry 
runs almost as much fun as shooting 
live ammo—only the cost, noise. and 
recoil are missing. 

The new Light Load conversion kit 
adapts standard revolvers to shoot 
a beam of light that registers as a 
bright spot on a highly reflective target. 
With a Light Load in my favorite six- 
shooter, the Ruger New Model Black- 
hawk 357 single-action pictured here, 
I'm actually enjoying dry practice for 
the first time in 40 years of handgun- 
ning. 

Light Load installation is simple, 
requiring no alterations. The revolv- 
er's cylinder is replaced by a similar 
unit containing a tiny electronic flash and 
two 1.5-V N batteries. A self-aligning 
lens tube is inserted in the gun bar- 
rel and engages the Light Load cylin- 
der. 

When you pull the trigger, the ham- 
mer falls and the firing pin strikes a 
button in the rear of the Light Load 
cylinder to discharge the flash. The 
burst of light travels through the lens 
tube to project a bright "bullet hole” 
image on the reflector target. The 
flash unit recycles in three seconds and 
a $1.50 pair of batteries delivers over 
1000 shots. 

Suggested range is 10 to 14 feet. 
The target is a standard silhouette 
scaled down for these short distances. 
Scoring areas, numbered 7 to 10 with 
a central X ring, are in different colors, 
making it easy for the shooter to keep 
score for himself. 

Priced at $88.88, the Light Load kit 
—flash cylinder, lens tube, and reflec- 
tor target—is available in models for 
Colt and Smith & Wesson double- 
action revolvers, as well as Ruger sin- 
gle actions, in 35.7, 38, or 44 caliber. 
Soon there will be a kit ($93.50) for 
the Colt 45 Auto, too. 

For further information on Lignt Load, 
write: Jacob & Tiffin, Inc., Box 547, 
Clanton, Ala. 35045. 
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reaches every part. In a few days, you 
can see the stems and leaves twist and 
curl. When the weed dies in about a 
month, you don't even have to rake it 
&« out. It will soon fall apart and disappear. 
=~ And it won't grow back, because Plus 2 
= took care of every bit of the root. 

= At the same time ae the Turf Builder” 

is hard at work. The a Ses «slow-release 

nitrogen in this a „ары РУ = fertilizer 


„ды WEARY АЛ” 


up, but № 
it's possible you're letting yourself infor ê 


i.c treatment. Crabgrass, for instance, ` yg > 


12 


ip-- stimulates the nearby grass to 
- Bk crow into the thin spots le 
об by the weeds. Itt ти 
the lawn by helping new 
£ € grass plants grow It feeds 

ur lawn at just the right rate for 
your lav growth and keeps on feeding i it 
for up to two full months. i, 

And you can get all this done } E 
in one shot. Just spend about эж. Э 
half an hour with your spread- „м АЯ а 
er and our Turf Builder Plus 2. 4 22 
Those dandelions will be on* 
the way out, and with them will go 
other intruders such as plantain 
and ¿ chickweed. 

F a Thick, healthy grass makes 

< it tough for any new weed 
seeds that blow on your 
_ lawn to gain a foothold. And 
à thick, healthy grass is what 

F our lawn products are all about. 

If all weeds look the same to you, we 
know just the person who can help you: 
om local Scotts Lawn Pro? We've given 

im special training, so that he + 
knows how to help. He's got аа p» 
Turf Builder Plus 2 and a tJ tun 
lot of our other lawn мыны SU 

; Aproducts. He won't x 
TF. charge you for the V2? 
2499» advice and you only 

$4 pay for what you buy You can get 
“ЧЧ the name and address of the Pro 
nearest you by calling us toll free: east 
of the Mississippi 800-543-1415; west of 
the нар 800-543-0091; and in Ohio 

= 300-762-4010. 

| 1  Youmightalsolike 
| to get our magazine, _ 
J Lawn Care? Just Bel 
^ write us here in A 4 
Marysville, Ohio » 
43040. It's free S 
and loaded with ©”, 
good things to know 
about your lawn. 
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Display unit for Decca's nine-inch 916A 
marine radar houses a new clutter-sup- 


Marine radar 
eliminates 
Image clutter 


Shipboard radar screens are some- 
times cluttered with echoes from 
rain, snow, and wave spray that 
mask approaching hazards. Radar 
operators can make adjustments 
that temporarily suppress clutter 
in a limited area. But, in doing this, 
they may suppress the image of an 
oil tanker elsewhere on the display. 

Now, a new technique called 
Clearscan that automatically sup- 
presses clutter without affecting 
less-cluttered areas on the screen 
has been introduced by ITT Decca 


Radar clutter from precipitation and 
waves (left) can hide targets that be- 
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pression circuit. The seven-kW trans- 
ceiver section has a 48-mile range. 


Marine, Inc. (Box G, Palm Coast, 
Fla. 32037). Clearscan's "adaptive" 
electronic circuits continuously 
vary radar sensitivity at every 
range and bearing. It accomplishes 
“what a very large number of 
skilled operators might do by 
hand,” says Decca’s Louis Foy. 

Applications, says Foy, range 
from use on fishing boats, whose 
crews must spot small buoys, to 
very large crude carriers. 

Decca’s new nine-, 12-, and 16- 
inch radars use the Clearscan cir- 
cult. A plug-in video board retrofits 
some existing radars. An optional 
black box, available soon, will sup- 
press receiver noise and interfer- 
ence from other ships' radars, and 
brighten weak echoes for better 
viewing.—John Free 


come visible (right) with Decca's Clear- 
scan clutter-suppression circuit. 


Energy Crunch 
Creates New Jobs 
in Solar Heating, 
Heat Pumps, Air 

Conditioning, 

Refrigeration, 


and Heating 


NRI 

Home Training in 
Air Conditioning, 
Refrigeration 
and Heating 


NRI Can Train You at Home 
for a Good Paying Job in 
this Expanding Field 
The energy shortage has stimulated doz- 


ens of new technologies, created thousands of 


new job opportunities in energy-sensitive areas 
like air conditioning, heating, and refrigera- 
tion. And NRI has kept up by adding timely 
lessons in solar technology and heat pumps to 
its home-study course in this booming area. By 
1985, well over 90,000* new technicians will 
be needed. And NRI can start you on vour way 
[O SUCCESS. *1:5, Dept. of Labor Bulletin 1824 


Training Includes 
Professional Tools, 
Your Own Air Conditioner 
NRI's Master Course includes profes- 
sional tools for learning and earning... 
training kits that teach you how to work on 
controls, work with tubing and make joints, 
trace and repair electrical problems, detect 
leaks, and analyze systems. You even get a 
5,000 Btu air conditioner for experiments 
and practice. 
Optional Resident Training 
at Famous York Institute 
NRI's program was developed with 
technical advice and consultation of the York 
Division of the Borg-Warner Corporation. In 
addition to special "bite-size" lessons for 
faster learning and understanding, graduates 
of our Master Course may take advanced 
training at the York Institute Resident School 
at no extra charge. You'll get practical experi- 
ence with expert instructors equal to months 
of on-the-job work. 


FREE CATALOG 
MAIL CARD 


Just check the postage-paid card. 


No salesman will call. 


25 million reasons why 
you should look into NRI training in 
CB and Communications Servicing. 


The CB boom means big 
opportunities for qualified 
technicians... learn at 
home in your spare time. 

There are more than 25 million CB 
radios out there, millions more two-way 
radios, walkie-talkies, and other com- 
munications apparatus in use by business 
and industry, government, police and fire 
departments. And all of this equipment 
demands qualified technicians to main- 


tain and repair it. In addition to knowing a 


what you're doing, you must have an FCC 
Radiotelephone License to service most of 


it. NRI can help you get both...the train- 2 i 


ing and the license. 


Learn on your own 
400-channel, digitally 


synthesized VHF transceiver | | 


or 40-channel CB 

With NRI, you learn by doing. You 
use the NRI Discovery Lab™ to build and 
test a whole series of typical communica- 
tions circuits, even assemble your own pro- 
fessional transistorized volt-ohm meter 
and a CMOS digital frequency counter. 
You erect and test various types of antennas 
to gain a firm understanding of broadcast- 
ing principles. And finally, you assemble 
your own 2-meter transceiver for experi- 
ments in troubleshooting and servicing. 
If you want to go on the air, we'll even 
help you get your amateur license. As an 
alternate choice, you may elect to receive 


and experiment with a 40-channel CB to get 
more experience in this booming area. 


You learn in your own home, 
in your spare time, 
at your convenience 
NRI's bite-size lessons and carefully 

matched practical experiments combine 
theory and bench work to give you the most 
effective training for your money. No need to 
quit your job or take night classes, you move 
ahead at the pace that suits you best. 


NRI guarantees 
FCC license 

The law requires that technicians hold 
an FCC Radiotelephone License to work on 
broadcast equipment. NRI training in Com- 
plete Communications Electronics or our CB 
Radio Specialist course is carefully designed to 
give you the special coaching so helpful in 
passing FCC license exams. If you fail to pass 
the FCC examination for the radiotelephone 
license after graduating, NRI will refund 
your tuition in full. The money-back agree- 
ment is valid for six months after completion 
of your course. 


63 years and a million 
students worth of experience 

NRI can make such a guarantee be- 
cause we're confident of the quality of our 
training. Since our founding in 1914, over a 
million students have chosen NRI technical 
training as the way to get ahead. You owe it to 
yourself to see if this new and exciting field 
holds your future. 


Send for free catalog... 
No salesman will call 

Find out all the facts about NRI’s 
Communications or CB course. Or look into 
other areas of opportunity like TV and audio 
servicing, digital computer electronics, 
mobile communications, and more. Mail the 
postage-paid card today. . . there are more than 
25 million good reasons why. If card has been 
removed, write to: 


NRI SCHOOLS 

| McGraw-Hill Center 

А for Continuing Education 
‘pa 3939 Wisconsin Ave. 

Hi E Washington, D.C. 20016 


T? Trademark McGraw-Hill 


PUTONA . 
RUST RESISTANT 
SHINE. 


"" PUTON 


CAR-PLATE. 
New from J/Wax 


©1978 S.C. Johnson & Son, Inc. 


from Hyde Tools 


p PAINTING ( 
DECORATING 


WALLCOVERING 
surface preparation 


New 8V2" x 11" size book shows how to 
finish dry walls, remove old paint, patch 
walls, hang wallpaper and dozens of other 
time saving ideas for decorating and resto- 
ration projects. Clearly illustrated with easy 
to follow instructions. 

Send $.50, five dimes, for your book. 


Hyde Tools, Dept 4, Southbridge, MA 01550 


uy d 
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LOOK AND LISTEN 


By JOHN FREE 


VCR's:cameras and decks 


Tubeless color-TV cameras, like that 
used by RCA's Fred Ingle above, will 
eventually have a big impact on home 
entertainment. Paired with either porta- 
ble or AC-only video-cassette recorders, 
compact, lightweight TV cameras can 
capture vacation highlights, family cele- 
brations, or home-TV productions on 
low-cost magnetic tape. 

RCA is the first to unveil a tube- 
less color-TV camera, but many other 
companies—among them, reportedly, 
Eastman Kodak—are hard at work de- 
veloping models, too. RCA's develop- 
ment model was shown early this year, 
but it won't be available until 1979. 
The price will be steep at first, but 
the charge-coupled devices (CCD's) it 
uses in place of conventional vidicon 
tubes can be inexpensively mass-pro- 
duced—just like calculator or TV-game 
microcircuits. 

RCA's new  Áall-solid-state color 
camera uses three postage-stamp-size 
CCD image sensors. Each sensor is a 
512-by-320 matrix of light-sensitive 
elements. Charges that develop on each 
microscopic element are collected and 
transformed into a standard 525-line 
video signal. The main advantages, says 
RCA, are low power consumption, sen- 
sitivity to low light, elimination of image 
lag (comet-like trails behind bright 
moving images), and safety from dam- 
age by the sun or bright lights. Also, 
CCD's can't wear out as vacuum tubes 
do. 

Japanese manufacturers aren't wait- 
ing for CCD color cameras to kick off 
portable VCR sales. In Japan, JVC has 
introduced a 20-pound portable VCR 
and companion color camera, each 
priced at about $1000. JVC uses the 
Video Home System (VHS) tape for- 
mat [PS, Nov. '77]. The VCR records 
up to one hour on a battery charge. 


Matsushita, Pana- 
sonic's parent firm, 
may soon have a 
VHS portable deck, 
too. Sony already 
has a more costly 
color portable re- 
corder / camera com- 
bination for the in- 
dustrial market, us- 
ing the Beta tape 
format. Home-use 
Beta format porta- 
bles are likely soon, 
too. 

Meanwhile, Gen- 
eral Electric апа 
Quasar have joined the long-play (AC- 
only) home VCR lineup, offering the 
four-hour Matsushita VHS machine, 
which is marketed by various companies 
under their own brand labels. Hitachi 
may bring out a new lower-cost VHS 
model in the U.S. this month, The new 
two-hour deck requires 15 percent fewer 
parts than comparable models, and 
might trigger a new wave of VCR price 
cuts. 

A glimpse of the features and ac- 
cessories that could be included in 
third-generation VCR's was shown by 
Panasonic recently. The firm's add-on 
TY-M100P, which looks a little like a 
digital-readout FM tuner, is an auto- 
matic video-programming system. А 
microprocessor circuit remembers the 
time, channel, and weekday of up to 
10 TV programs. The programmer then 
turns a TV or Panasonic's Omnivision 
VHS deck on and off during the week, 


Brief looks 


6 Over-the-air pay TV got a boost 
when Sears, Roebuck announced it will 
begin marketing National Subscription 
Television in Los Angeles. Scrambled 
signals are broadcast over channel 52; 
subscribers pay $17 monthly for a de- 
coder to watch movies and sports. In 
New York, Wometco Home Theatre 
(WHT) has started a similar service. 

€ TV audio, once distributed sepa- 
rately by networks to local stations over 
telephone lines, will now be combined 
with picture information and sent to 
stations by microwave. As a result of 
the switch, TV audio that has often 
been limited to 5000-Hz response can 
be extended to 15,000 Hz. In addition 
to hi-fi audio circuits in future TV sets, 
the new development opens the way 
for stereo TV sound. 

Ф Will a race for the most powerful 
hi-fi receiver develop? Pioneer started 


things off early this year by introducing 
its model SX-1980, with a continuous 
power output of 270 watts per channel 
(see p. 104). That topped Hitachi's 
200-watt Class-G model 2004 and a 
Marantz model. But Pioneer president 
Berni Mitchell expects that other firms 
will enter the power race and top the 
SX-1980's rating. 

€ Two-hour video discs for a modi- 
fied Philips/MCA player [PS, Feb. '77] 
—now slated for sale this year—will 
gradually change speed (from 1800 to 
600 rpm) as they play. The variable- 
speed technique boosts playing time, 
but eliminates freeze-frame, slow-mo- 
tion, and frame-identification features 
possible with the original 1800-rpm, 
single-sided, 30-minute video discs. 
The updated player will handle both 
disc types. 

Ф An integrated circuit for TV re- 
ceivers that decodes the VIR (vertical 
interval reference) TV signals used 
by broadcasters to calibrate color inten- 
sity and tint is being sold by Matsushita. 
Already used in some Panasonic sets, the 
chip provides precise automatic color ad- 
justments. GE, which introduced the first 
VIR sets in 1976 with discrete com- 
ponents [PS, June '76], may soon 
switch to a single-chip VIR system, too. 


Computer-cut records 


CBS Records is starting to use comput- 
er-controlled  disc-cutting lathes for 
new recordings. Developed by the Co- 
lumbia Technology Center in Stamford, 
Conn., the CBS DISComputer system 
adds up to five minutes more music 
per side, boosts recorded levels two 
to five dB, reduces noise, and cuts 
tracking and distortion problems, says 
CBS. The computer anticipates the 
width requirements of grooves, then 
widens or narrows them accordingly. 

| tried two new discs cut with DIS- 
Computer, playing them with a remark- 
able new Shure phono cartridge (V15 
Type IV) that I'll describe in an up- 
coming issue of PS. Both discs had 
excellent clarity and good dynamic 
range; with Koss E-9 headphones, a 
faint background hiss was audible on 
one side of CBS 34551 (Poulenc’s 
Gloria). The Ramsey Lewis Tequila 
Mockingbird disc (CBS 35018) had 
barely perceptible hiss, despite the 
fact that the rhythm section was re- 
corded in Chicago, then combined with 
horn and strings in New York. 

For a comparison, | bought a Euro- 
pean Philips recording of Weber and 
Cherubini symphonies (6500 154). | 
felt the Philips disc was at least equal 
in technical quality to DISComputer 
discs. The Philips recording had faint 
hiss equal to that on the Poulenc side 
of the CBS record. For another com- 
parison, | tried a two-record, direct- 
to-disc album: Umbrella's Big Band 
Jazz (UMB-DD4). This limited-edition 
recording, with the master disc cut 
during one recording session (no tape 
involved), has no audible background 
hiss and the music has an electrifying 
presence because of its wide dynamic 
range. 


I love tobacco. 
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The Musical Ride...it's hats, pennants, colours flying. Join 
the fun and excitement of Canada’s summer 
celebrations. So friendly and so near. Canada 
SO MUCH TO GO FOR. 


1 don’t smoke. 


Walt Garrison, 
football and rodeo 5 star. 


You don’t have to smoke to en- 
joy tobacco. All you need is a 
pinch of “smokeless” tobacco be- 
tween your cheek and gum. You’ll 
get full, rich tobacco pleasure. 

Look for it in three great | | 
brands. Skoal. Copenhagen. Апа M. ү: 
Happy Days. Each is dated for : 
freshness. 


Smokeless tobacco. 
A pinch is all it takes.” 


For a free booklet that explains how to get the full enjoyment of “smokeless tobacco” 
—as well as a few free pinches that you can try for yourself—write to “Smokeless To- 
bacco,” United States Tobacco Company, Dept. PSO58, Greenwich, Conn. 06830. 
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‘SAY SVOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Crank-seal leaks 


Here's the same problem оп two 
identical cars. А friend and | each 
bought ‘77 Chevys with 305-cu.-in. 


engines in March ‘77. After approxi- 
mately 1000 miles, both cars devel- 
oped oil drips from the rear of the oil 
pan. After about 20 trips to the dealer, 
a talk with the factory rep, new oil-pan 
gaskets and three new oil pans, the lip 
of the oil pan still shows signs of 
leakage on both cars. Neither the 
bearing nor the oil seal was replaced. 
Any suggestions as to what is wrong or 
how to get Chevrolet to repair these 
cars? 

Martin Laurer, Hicksville, N.Y. 


Vil bet its simply the rear crankshaft 
seal. | don't know how to get Chevy to 
pay for changing the seal. | get more 
and more puzzled every day by warran- 
ties and how they work on all makes, 
domestic and foreign. 

I'd say that up to now there have 
been more chronic gripers than mo- 
torists who've been ripped off, but 
damned if | don't believe it's going the 
other way fast. It still amazes me how 
they mass-produce cars for the price 
they do (maybe I should say did) and 
make them as well as they do. But so 
often, now, something goes wrong and 
the dealer is flat lost. 


Transmission is balky 


! own a 1976 Scout Il and a 1978 
Scout Traveler. l've been using Mobil 1 
in both engines with excellent results, 
even at -45? F. My problem is that 
whenever it is 10° or colder, 1 can't 
move the gearshift lever; the transmis- 
sion oil turns to something thicker than 
fluid. Is there a synthetic for my T-332 
and T-428 transmissions that will help 
my problem? 

L. E. Smith, EIk Mound, Wisc. 


Automatic-transmission fluid wouldn't 
be a bad try as far as synthetics go. | 
believe a good-quality one would work 
fine. Which one? ! don't have enough 
dope to recommend one. But don't you 
play chemist. You could get in trouble 
in a hurry. 


What gives the shakes? 


| have a ‘77 Datsun 810 with auto- 
matic transmission (no power steering 
or air conditioner), With four adults in 
the car, there is a vibration that passes 
through the whole car when acceler- 
ating between 40 and 50 mph and 
when decelerating rapidly between 50 
and 40 mph. The dealer has trued up 
the tires for roundness and balance, 


and also changed the rear springs. The 
vibration seems to come from the rear 
and is not in the steering wheel. Can 
you suggest anything? The dealer 
seems stumped. 

John J. Memolo, Moscow, Pa. 


Balancing your driveline should get it 
if you can find someone with the equip- 
ment to do it. 


When is it warmed up? 


| recently bought a set of the PS Home 
Owners Encyclopedia and received a 
free copy of “Tips for the Handyman." 
One of the energy-saving tips says to 
"start the car moving as soon as possi- 
ble. Few cars need more than a 30- 
second warmup. Do you believe this 


to be true? 
Cliff Druliner, Scottsdale, Ariz. 
Yes, but l'd like to qualify this by 


saying that, if you can, proceed with 
minimal power and rpm. And they say 
cars—not trucks or industrial equip- 
ment. 


Lubrication technique 


When | grease the front of my cars (a 
Chevy and a Pontiac), | drive onto a 
pair of portable car ramps. Recently, 
my neighbor told me | shouldn't use 
the ramps, but should jack the cars up 
so their suspensions will hang loose. 
This way the grease will go into the 
joints. When a car's weight is resting 
on the suspension (as it does on 
ramps), the grease just oozes around 
the joint, filling up the rubber dust 
boot. 15 my neighbor right? 

Stephen D. Cole, Tucker, Ga. 


But in practice 1 
there's that much differ- 


Yes—technically. 
don't think 
ence. 


Gremlin breaks manifolds 


| have a 1976 Gremlin that has had 
four exhaust manifolds, Why can't | get 
one installed correctly? Is there a 
secret that we need to know or is this 
an intrinsic weakness with this car? | 
understand there have been consid- 
erable problems with 1976 Pacer 
exhaust manifolds. 

Dr. Joel Halbert, San Antonio, Tex. 


Four exhaust manifolds in two years 
comes definitely under the heading of 
an inherent problem, AAA rating. The 
fix will come from the factory or an 
extra-sharp mechanic who will fab- 
ricate a steel replacement and violate 
emission laws. This brings me to 
another point. We need a good small! 
car made in this country so we aren't 


forced to buy imports. it's 10 years 
late, already, and we still don't have 
one small car worth a damn. 


Smokes and stalls 


My 1975 Dasher wagon will be run- 
ning normally, and then without warn- 
ing it will miss, surge, and lose power. 
| look in the rear-view mirror and see a 
cloud of black smoke. All efforts (i.e. 
releasing, pumping, or depressing the 
accelerator, or shifting gears) have no 
effect. In one or two minutes, it stalls. 
After stopping, it will start in 30 to 60 
seconds, and go quite a way before 
stalling again. 

Three garages put in three sets of 
points, plugs, condensers, three car- 
buretor kits, two catalytic converters, 
three ignition and three valve timings 
and have not solved the problem. After 
the last garage visit and $106, | made 
it for 64 miles before the black smoke 
and stalling occurred. Help!! 

Robert F. Dever, New Market, Va. 


The black smoke is unburned gas. Your 
carburetor is very rich at that time. 
Find а carburetor man who can fix the 
problem that is causing your needle 
and seat and float to lose control of 
fuel level in the carburetor. 


Hot Gremlin 


| drive a 1977 AMC Gremlin with 
18,000 miles on it. During the last 
month | have had two fires underneath 
the back seat. The metal beneath the 
seat is extremely hot when the car is 
brought to operating temperature, and 
has charred the carpet. The AMC 
dealer and factory representative say 
nothing is wrong. Any ideas? | need 
help. 

James Н. Sherrard, Houston, Tex. 


Yes sir, І got an idea. There is а 
product called Grapoil, made by Union 
Carbide, that is the most effective heat 
barrier l've ever seen. Get some from 
an industrial-supply house, say about 
.02 thick. Cut, shape, and fit it to the 
hot area. Other thermal barriers could 
be placed inside or out, and you can 
make them from asbestos or aluminum 
metal plate. An air gap between the 
heat source and floor pan will help. No 
need to say what ! think of what 
brought your problem about and what ! 
think of the response you got. 


Timing and mpg 


In your December 1977 column, R. A. 
Wanner refers to retarding the distrib- 
utor for improved mileage. | am under 
the impression that advancing the 
timing will improve both performance 
and mileage. Please clarify this point 
for me. My procedure for setting timing 
is to advance it to the point of spark 
knock and then retard slightly. ls this 
correct? 

Wade D. Fletcher, Hartsville, S.C. 


Wade, you're right, as long as you 
don't change the octane of the gas 
you're using. | went back and looked— 

Continued 


See an old French town in an open carriage. Cip clop dm 


luxury hotel to "habitant" restaurant to nights 
of cafés and dancing, Au Canada! Canada 
S0 MUCH TO GO FOR. 


pu PA faithful - 
" friend through ^ 
thick and thin. 


There are friends you can count on no 

matter where the trail leads. One is 

your trustworthy Buck knife. Buck 

knives have built their reputation at the 

sides of three generations of outdoor people. 

The sweet heft of a Buck knife. The high-carbon 

stain-resistant steel. The traditional Buck blade-making skill. 

All reasons why you'll never find your Buck wanting. See the 

complete selection of Buck hunting and pocket knives at your 

dealer. For our free booklet, mail a post card to Knife Know-How, 
Box 1267, El Cajon, CA 92022 


oo 
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More and more people are. In fact, 


Wilderness is becoming 


popular travel trailers in the country. 
Just look at the selection. There are seven- 


teen Wilderness models. 


floor plans, you have a total of 30 models to 
choose from. And this year, there's a new 32' 


5th wheel model! 


There are brand new interiors too. New 
fabrics. New finishes. Great storage space. 

Everything about a Wilderness says 
superb planning and terrific value. 

See your Wilderness Dealer soon. There's 
never been a better year to take to the 


Wilderness. 


Protected by a Full One-Year Ownercare Warranty. 


| gor making 


Ornamental Nh V sd елеге — 


Лета... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


P. 0. BOX B99 - HICKORY, N. C. 28601 


CONCRETE MACHINERY COMPANY, 


Take to 


To: 
P. O. Box 7638 


one of the most 


With all the various 


on Wilderness. 
NAME: 


ADDRESS: 


m OE ышын 
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Riverside, California 92523 


22,000 LB. FORCE 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than B seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 5 
THRUST MANUFACTURING, INC. DEPT, 1005 

6901 S. Yosemite, Englewood, Colorado 80110 


P5058 


YES! Please send me more information 
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BY FLEETWOOD (E) 


"Say, Smokey—'' 
[Continued] 


there was an octane change involved. 
That part of the letter didn't get 
printed. As you go toward lower 
octane fuel you must slow down timing 
some, But the take-it-out-on-the-road- 
and-time-it days are about over, what 
with the complex timing systems of to- 
day. About all you can do if it pings is 
go back and recheck it. Detonation is 
still the same, though—bad news. 


About bolt-on turbochargers 


| have been reading a lot about turbo- 
charging lately, | have a few questions 
about it, though. Does it really boost 
performance while increasing mileage, 
and if so, are there conversion kits avail- 
able? 

David Meyer, Burke, Va. 


Turbocharging works and here's why: 
lt takes wasted energy in the exhaust 
system and converts it to mechanical 
compressor energy. It ultimately im- 
proves the thermal efficiency by creat- 
ing a much denser loading of fuel/air 
charge, which increases torque. There 
are conversion kits available but 1 
don't recommend them, And 1 haven't 
seen one factory fuel system that ! 
believe is ready for a bolt-on turbo. ! 
believe a turbocharged engine needs to 
be designed from the ground up, which 
means it must be a rugged, normally 
aspirated engine with very good air- 
fuel distribution. 


Cam belt slippage 


Thanks for your fine advice in the past. 
During the last snow my 776 Rabbit 
went through some high snow and the 
engine died. | later found out the over- 
head camshaft belt slipped. VW fixed 
it and promised to put on an optional 
shield later. What is the chance лї 
damaging valves in this case? The car 
runs fine now. 

Jack D. Lauber, Latham, N.Y. 


In most cars the chance of valve 
damage is excellent when the cam 
goes out of tune and the pistons hit 
open valves. The correct test for 
damage is an engine blow-down with a 
Sun cylinder leakage tester. If you bent 
a valve, it will show up loud and clear 
in the test. 


Brakes lock up 


My problem is with the brakes on my 
1974 Duster. | need help badly before | 
wreck this car. When | apply the 
brakes the front wheels seem to lock. 
The back wheels don't seem to hold 
much. On ice | just can't control the 
car at all. 
| took the car to the dealer twice. 
Each time it was all right for three 
months, and then the problem started 
again. 
John J. Fostich, Sugar Creek, Mo. 


Front-brake lockup usually means that 
the rear brakes are not working and/or 


"Say, Smokey—" 


[Continued] 


that the front linings are too effective. 
My advice would be to have all the 
wheel cylinders and the master cylin- 
der cleaned. Replace parts as neces- 
sary, and also check the master cylin- 
der. Check all the valves in the system 
for clean, free operation. Front linings 
сап be a problem if contaminated. If 
this is the problem, the only way to fix 
it is to change the front linings. | guess 
this sounds general and expensive and 
you'd like a short, cheap answer. But 
it's not that expensive, especially when 
your life is at Stake, | can't be more 
specific about what parts you should 
check, since a mistake on my part 
could kill you. 


Mysterious oil leak 


| have a 1965 Chevelle with 327 
engine that smokes and uses about one 
quart of oil every 350 miles. There is 
no visible oil leak. The engine emits 
bluish smoke, but only when | use full 
throttle over 4000 rpm. When the 
throttle is lifted, the smoking stops. 
Also, restarting the engine causes it to 
smoke for a minute. 

| have rebuilt the engine twice using 
moly rings and two-piece gapless rings 
on the top grooves. Ring gaps were 
carefully checked апа the cylinder 
walls were properly honed. 

After the gapless rings were in- 
stalled, the engine had very good 
power and did not smoke, but after 
500 miles it lost some power and 
started to smoke slightly. Now the 
engine has 20,000 miles and is smok- 
ing more and also using more oil. The 
spark plugs are all clean with no 
visible signs of oil deposits. The heads 
have all new valves, guides, and seals. 
Cylinder leak-down tests showed all 
cylinders to have three- to five-percent 
leakage. The aluminum X-type mani- 
fold is well sealed to the heads. 

| use 10W-40 oil. Outside of oil 
usage and smoke, the engine runs well 
and gets up to 20 miles per gallon on 
the highway. Can you suggest a solu- 
tion? 

Robert Jucewic, No. Hollywood, Calif. 


Look for a leaking intake port. This can 
happen in cylinder-head castings. I've 
seen it several times. More likely it is 
a leak in the intake-manifold casting. 
Everything sounds as if oil is being 
sucked into cylinders through the 
intake system. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,"' 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


New Brunswick 


Discover Acadian vil lagos with living traces of an old French culture, 
surprising farmyard antiques and general store hd 
treasures. Enjoy a different kind of summer, as close Canada 
as Canada. S0 MUCH TO GO FOR. 


Mes Loathercraft Kit 


Lets do Leathercraft.. == 515% 


NOW 
ONLY Kit 


With This Coupon 


i 
| 
i 
i 

* Kit is complete with 
project pieces, sup- 
plies, tools & in- 
structions. 

è The best way to be- 
gin learning about i 
leathercraft! Í 

* Make 8 genuine i 
leather projects | 

| 
i 
! 
[ 


® Fun for the entire 
family! 


Mall Coupon Below 
ib Or Visit Your Nearby 
Tandy Leather Store. 
we are in the yellow 
pages under "Lsather". 


LET'S DO LEATHERCRAFT KIT { 
Reg. $19.95... Now Only $16. 95 With This Coupon { 
When ordering by mail, be sure to enclose local tax ws | 
plus $2.70 shipping charge per kit 
Name Ei 
| Addres LEATHER COMPANY ў 
i City 2808 Shamrock - 
" Dept. LPSL 
| State m Zip —— Fort Worth, Texas 76107 | 
Dens op amem: DUELO a ims Aum ome veni mm: UNES оаза, CENA IRA CAES HN ОЕР ИСР mes cum ا‎ ehe camem dud 
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Three kits let your unit 
communicate three ways 


By WILLIAM J. HAWKINS 
PHOTOS BY ORLANDO GUERRA 


Even the smartest home computer 
isn't much more than a box of 


blinking lights if it can't communi- 
cate. For that, it needs accesso- 
ries—peripherals, in computer jar- 
gon—that can translate digital bits 
of data into usable information. 

I recently built and tested each 
of the three basic peripherals avail- 
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Display on the Lear Siegler is extremely clear, making it 
easy to read even during long periods of use. Lower-case let- 
ters can also be displayed, with $75 optional IC package. 
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able in kits: a TV/terminal that 
lets the computer communicate 
with you; a paper punch/reader, 
which allows the computer to talk 
to itself by saving and retrieving 
programs on tape; and a modula- 
tor/demodulator that lets your sys- 
tem swap info with another com- 
puter—right over your home tele- 
phone. 


TV / terminal 


Naturally, it's most important 
that you and your system can 
communicate—and that's the job of 


Hinged case swings up and out of the way for service or for 
access to selector switches. One-piece circuit board covers 
power supply and "beeper'' speaker (end-of-line bell). 


the Lear Siegler ADM-3 TV termi- 
nal. It's actually two units in one: a 
keyboard for typing data into the 
computer and a TV display to 
show what's coming out. 

The TV and power-supply cir- 
cuits come prebuilt and installed in 
the display shell. Your job for 
the next 12 hours: Fill the 12-by-18- 
inch main logic circuit board with 
parts, and solder well over 1000 
component lead connections. 

A spokesman for Lear Siegler 
told me the instructions were pur- 

Continued 
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` Thinking about heating or cooling? 


We help save 
money and ener 


Now. 


Here's how to keep your 
home warm in winter and cool 
in summer without spending a 
fortune or draining the nation's 
energy resources. 

First, have your local York 
dealer tell you about our new 
money-saving MaxiMizer Heat 
Pump that installs with your 
gas, oil or electric warm air 
furnace to cut your winter 
heating bills. A built-in computer 
lets the Heat Pump keep you 
warm at very low cost until 
extreme outside cold tells it 
to turn on your furnace. That 
means big wintertime savings! 
Your York dealer—a 
trained energy-saving 
expert—will also explain 
how that same heat 
pump automatically 
becomes a 
highly-efficient 


YORK. 


Yes, please send me a free copy of your 
booklet “Energy & Your Home” with 
introduction and editing by Isaac Asimov, 
America's foremost science writer. 1 
understand that there is no obligation, that. 
no salesman will call unless I so request. 


whole-house air conditioner 

during the hot days and nights 

Р. of summer. Second, send for 
famae your free copy of our new 
energy control booklet "Energy & Your 
by Home." Drawing upon 
leading authorities, this book- 

let gives you up-to-date infor- 
mation about all types of 

eneray. It explains several heat- 

ing and cooling options along 

with their advantages and dis- 
advantages. It gives you advice 

on keeping your home com- 
fortable while saving energy 

and operating costs. 

The money-saving, energy- 

saving ideas this booklet offers 
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[.] Please send "Energy & Your Home Booklet 
. ÛJ Have a representative call 
Name | 
Address. 
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Cond to York Division of Bora Warner Corn. PO. Box 1592 York. Pennsulvania 17405 


Computer add-ons 


[Continued] 


Heath paper-tape punch /reader can be 
totally controlled by the computer or 
make copies of tapes on its own when 
rear-mounted button is pushed. 


= 


ped 


Tight fit: Circuit board, right, controls 
eight-level solenoid-driven punch. Op- 
tical reader assembly is below light bulb, 
Reader is motor-driven. 


Place a standard telephone handset in the acoustic-coupler 
top (rubber cups with two speakers inside), and the Penny- 
whistle modem will transmit or receive data. 
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posely written to keep the chal- 
lenge in kit building. They suc- 
ceeded—the ADM isn't for the 
beginner. A new manual for the 
novice, however, is being prepared 
at the time of this writing. 

The ADM is truly professional. 
The keyboard is ruggedly con- 
structed and laid out as a standard 
typewriter for touch typists. It will 
produce all 128 standard character 
codes (ASCII) for the computer 
to read, and it gives instant cursor 
control if desired. ( All modes, char- 
acter display, and baud rates are 
switch-selectable on the main cir- 
cuit board.) 

The cursor is simply a white 
block or underscore line that 
appears on the TV screen to show 
where the next character will ap- 
pear when typed. (Remember, 
there's no typewriter carriage to 
look at. You can position the 
cursor anywhere on the ADM 
screen with the keyboard, or the 
computer can do so by using a 
special direct addressing mode. 

The 12-inch screen displays 24 
lines of 80 characters each and, 
when you fill the screen, the entire 
display scrolls up a line to make 
room for a new line at the bottom. 
And the display is clean—there’s no 
pulling or out-of-focus characters 
anywhere, as Гуе seen on some 
terminals. 

The ADM-3A is $795 (kit) and 
$895 (prebuilt) from Lear Siegler 
Inc, Electronic Instrumentation 
Div., Data Products, 714 N. Brook- 
hurst St., Anaheim, Calif. 92803. 


Punch it 


It's rare to find a real deal in 
computer equipment, but Heath of- 
fers one with its H10 paper 
punch/reader. While just a reader 
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alone usually costs upwards of 
$600, the Heath at $350 will read 
and punch paper tapes for storing 
and retrieving programs. 

Various combinations of tiny 
holes punched across a piece of 
paper tape represent specific com- 
puter numbers. By punching a ser- 
ies of these numbers down the 
length of the tape, the unit can 
permanently store an entire pro- 
gram. To read it back, the tape 
passes between photocells and a 
light source. When a hole goes by, 
light passes through to the cell and 
the computer registers the number. 

If you can read, you can build 
the Heath punch/reader. The in- 
structions and drawings are clear. 
Building time: two hours for the 
electronics, and 10 to 12 hours for 
the mechanical assembly. 

Once set up, the punch works 
well and the reader will accurately 
spot up to 50 characters per second 
(five times faster than convention- 
al teletype readers). Tape copying 
is also easily done—just push a 
button. 

Let me make two suggestions if 
you plan to use fanfold tape 
(which folds flat instead of wind- 
ing). First, mount a small support 
(a bent piece of aluminum works 
fine) at the rear of the reader. 
Without it, the tape hangs over the 
back of the top tray in which it 
rests and can fall backwards from 
vibration. (Picking up a few 
hundred feet of unfolded fanfold 
tape is no fun, as I found out.) 
Secondly, place a small guide in- 
side the front cover where the read 
tape exits. Occasionally, a fold on 
the tape will catch the edge of the 
rectangular hole, stopping the 


reader. I eliminated the problem in 
Continued 


On-board switches control one- or two-way transmissions as 
well as tone frequency for such tasks as getting through tone 
codes Bell Tel uses for long-distance calls. 
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The right wheels on the right car. Looking good 
wherever you drive. That's street smart. And 
that's what you get from your California Con- 


nection —Superior 
wheels! 
California has al- 


ways meant new, excit-7— 


ing innovation. ..the 
best in custom wheel 
styling. Now Superior 
brings you the best of 
California. Get the 
connection? Superior 
is one of the world's 
largest custom wheel 


_ Van Nuys, CA. 91406. 
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manufacturers. We've got the most inspectors 
and the toughest standards. Our chrome wheels 
are triple plated to look better longer. 


Whether you like 
the California Wire 
look or the Dynomo 
look, or anything in 
between, get your 
California Connection 
from your Superior 
Dealer. Superior 
Industries Interna- 
tional, Inc. 7800 
Woodley Avenue, 


(61978. 


Rain Dance 
sis longerthan the 
ding car waxes. 


Guaranteed 
To Last Longer 
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We tested 'Rain Dance' against all the leading car 
waxes...paste and liquid... and 'Rain Dance’ keeps on shining 
longer, keeps on beading water longer, rain after rain, wash after 
wash. That's why we can guarantee it will last longer on your car. 
Premium-performance 'Rain Dance' is easy to use. It gives your 
cara fantastically brilliant shine because Rain Dance' cleans 
deep down as it waxes. And that shine lasts longer. 

Du Pont guarantees it. 


OU PONT 
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GUARANTEE: “RAIN DANCE” js guaranteed to keep on beading and shining longer than leading liquid or paste 
car woxes. If not completely satisfied, return unused portion to B-4233, Du Pont Company, Wilmington, DE 19898 for full 
refund of actual purchase price and postage. 
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Computer add-ons 
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five minutes by sticking a small 
piece of adhesive-backed cardboard 
(a Polaroid back) to the top lip 
and extending it a half inch inside. 

If you think that paper tape is 
dated when compared to magnetic 
tape or the disc systems available, 
you're wrong. It’s slower, but at 
present it is more widely used to 
transfer information between com- 
puters. The H10 is an excellent buy 
and uses a standard eight-bit paral- 
lel interface (connection) to a com- 
puter. It’s from Heath Co., Benton 
Harbor, Mich. 49022. 


Hello? 


The next time your phone rings, 
it could be a friend—or it could be 
your friend’s computer using a 
modem like the Pennywhistle. A 
modem (modulator/demodulator ) 
converts digital signals from your 
computer into tones (and vice ver- 
sa) that can be sent over a phone 
line. The result: Your computer 
can send and receive programs or 
data to and from another computer 
anywhere in the country. 

The possible uses for a modem 
are endless: You can swap pro- 
grams with a friend, type letters or 
data directly on another remote 
TV terminal, or even tie into a 
central computer to teach your 
home unit new tricks. 

The Pennywhistle modem 15 
easy to build; about four hours of 
soldering components to a well- 
laid-out and -marked printed cir- 
cuit board is most of the job. But 
you'll need a builder—or a friend— 
with the right test equipment: an 
oscilloscope or digital frequency 
counter, and an accurate AC meter 
for the initial calibration. 

Connectors on the unit will give 
you a direct telephone connection 
if you don't want to rest the phone 
in the acoustic-coupler pads. You 
can also use the jacks to record the 
tones on a tape recorder, and then 
play it back later. 

The Pennywhistle makes sounds 
all right—so I know it's working— 
but I haven't been able to give it a 
really good try. This is one case 
where being second on the block 
with something new—and having 
someone else to communicate 
with—is better than being first. 

The Pennywhistle is $129.95 
(kit) and $225 (assembled) from 
M&R Enterprises, Box 61011, Sun- 
nyvale, Calif. 94088. It's compat- 
ible with all systems using RS-23 
connections. 
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Eagle Flight Left, Two-Three-Zero. 


TEAMWORK. Electricians. Mechanics. 
Pilots. Radio repairmen. Security police. Fuel 
and hydraulic specialists. Young people and 
seasoned experts. All working together, Each 
dedicated to their profession, the Air Force, 
and America. 

A GREAT OPPORTUNITY. The Air Force 
offers some of the finest technical training in 
the world. А good salary. Even the chance to 
work toward an Associate Degree through the 
Community College of the Air Force. 


GET ALL THE FACTS. Contact your Air 
Force Recruiter. Or fill out and mail the card 
attached to this page. 


Its a great 


78 


power mo 


cut, mulch, or 


bag it for you 


Clever features and more 
power should make the going 
a lot easier this summer 


By E. F. LINDSLEY 


Some refreshingly new ideas mark 
the "78 offerings in mowers and 
tractors. One happy trend is 
greater attention to real-life user 
needs and lawn-mowing problems. 
Examples: 

€ Baggers that discharge cut- 
tings right into a plastic waste bag. 

© 115-volt starting. 

€ Power burst for extra zip in 
tough going. 

€ More eight- and 10-hp riders 
for yards. 

€ More 11-hp lawn tractors that 
partially bridge the lawn/garden 
gap. 

© A rash of mulching mowers. 

€ And more electric mowers 
with even self-propelled electric 
walkers. 
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Four forward speeds and 
reverse give you control of 
this eight-hp all-gear Grave- 
ly. At right, grass 15 sepa- 
rated from air stream and 
put in the bag by the 
Garden Pro tractor. 


Electric mowers 


The rechargeable battery mow- 
ers that you just plug in and 
forget until you’re ready to mow 
again are about as convenient as 
any mower can be. True, they are 
limited to about 10,000 sq. ft. per 
charge, but that’s plenty for many 
lawns. And there are the pluses: no 
starting problems, easy mainte- 
nance, and low noise. Even with 
big lawns these little battery out- 
fits with 16-19-inch cut are handy 
for follow-up work where you can’t 
cut with a rider or tractor. Look for 
Toro, Lawn-Boy, and Sears’ new 
Hummer. 

If you don’t mind a power cord— 
and that’s really no problem after a 


little practice—there’s almost no 
limit to the cutting area for an elec- 


tric. This year, both Sears and 
Sunbeam have self-propelled cord 
electrics so you don’t have to push. 
Sears also has a hand-push model, 
but the self-propelled mower has 
the edge since they’re both rear 
baggers and tend to get heavy as 
the bag fills. 

If you’re looking for power and a 
much larger cutting area, Wheel 
Horse has two new electrics: the 
E-141 tractor with 42-inch cutter 
attachment, and the E-81 rider with 
a 32-inch cutting blade. Six bat- 
teries on the tractor give you a two- 
acre range—one 12-volt deep-dis- 
charge battery on the rider lets you 
cut as much as a one-acre lot be- 

Continued 


Miss Budweiser, National Unlimited Hydroplane Champion. Owner — Bernie Little. Driver — Mickey Remund. 


The National Champion 


asks for Pennzoil. 


Whether you're after a championship or not, you 
can always depend on Pennzoil quality. Quality that is 
found in the whole family of Pennzoil products. For 
your car, truck, boat, plane, motorcycle. In fact, Pennzoil 
makes a lubricant for almost every kind of engine. 

So remember Pennzoil, the ask-for motor oil. 

For quality performance. 


supreme Quali у 
л, 
ENNZOIL 
PENNZ 


Safe Lubricatio® 


If you've considered buying a 35mm 
single lens reflex camera, you may have 
wondered how to find the right one 
out of the bewildering array of models 
and features available. 

And with good reason, since the 
camera you choose will have a lot to 
do with how creative and rewarding 
your photography will be. 

What you pay for your camera 
shouldn't be your only consideration, 
especially since there are some very 
expensive cameras that won't give you 
some of the features you really need. 
So ask yourself how you'll be using the 
camera and what kind of pictures 
you'll be taking. Your answers could 
save a lot of money. 

How automatic 

should your camera be? 
Basically, there are two kinds of auto- 
matic 35mm SLR's. Both use advanced 
electronics to give you perfectly 
exposed pictures with point, focus and 
shoot simplicity. The difference is in 
creative control. 

For landscapes, still lifes, portraits 
and the like, you'll want an aperture- 
priority camera. It lets you set the lens 
opening, while it sets the 


WITH WHAT MINOLTA KNOWS ABOUT CAMERAS 
AND WHAT YOU KNOW ABOUT YOURSELE 


shutter speed automatically. 

This way, you control depth-of-field. 
That's the area of sharpness in front of 
and behind your subject. Many pro 
photographers believe that depth-of- 
field is the most important factor in 
creative photography. 

At times you may want to control 
the motion of your subject. You can do 
this with an aperture-priority camera 
by changing the lens opening until the 
camera sets the shutter speed necessary 
to freeze or blur a moving subject. Or 
you can use a shutter priority camera, on 
which you set the shutter speed first 
and the camera sets the lens automati- 
cally. 

Minolta makes both types of auto- 
matic camera. The Minolta XG-7 is 
moderately priced and offers aperture- 
priority automation, plus fully manual 
control. The Minolta XD-11 is some- 
what more expensive, but it's the 
world's only 35mm SLR with both 
aperture and shutter-priority automa- 
tion, plus full manual control. 

The XD-11 is so advanced that during 


shutter priority operation it will actu- 
ally make exposure corrections you fail 
to make. 
Do you really need an 
automatic camera? 
Automation makes fine photography 
easier. But if you do some of the work 
yourself, you can save a lot of money 
and get pictures every bit as good. 
In this case, you might consider a 
Minolta SR-T. These are semi-auto- 
matic cameras. They have built-in, 
through-the-lens metering systems that 
tell you exactly how to set the lens and 
shutter for perfect exposure. You just | 
align two indicators in the viewfinder. 
What to expect when you look 

into the camera's viewfinder. 
The finder should give you a clear, 
bright view of your subject. Not just in 
the center, but even along the edges 
and in the corners. Minolta SLR's have 
bright finders, so that composing and 
focusing are effortless, even in dim 
light. And focusing aids in Minolta 


Minolta makes all kinds of 35mm SLR'5, 
so our main concem is that you get 
exactly the right camera for your needs. 
Whether that means the Minolta XD-1 1, 
the most advanced camera in the world. 
Or the easy-to-use and moderately priced 
Minolta XG-7. Or the very economical 
Minolta SR-T cameras. 
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Automatic sequence 
photography ts easy 
when NOM combine il 
Minolta XD-11 or 
XG-7 with optional Va 
Auto Winder and E lécivoflash 2 200X, 


viewfinders make it easy to take criti- 
cally sharp pictures. 

Information is another thing vou 
can expect to find in a well-designed 
finder. Everything you need to know 
for a perfect picture is right there in a 
Minolta finder. 

In the Minolta XD-11 and XG-7, 
red light emitting diodes tell you what 
lens opening or shutter speed is being 
set automatically and warn against 
under or overexposure. In Minolta 
SR-T cameras, two pointers come 
together as you adjust the lens and 
shutter for correct exposure. 

Do you need an auto winder? 
You do if you like the idea of sequence 
photography, or simply want the lux- 
ury of power assisted film advancing. 
Minolta auto winders will advance one 
picture at a time, or continuously at 
about two per second. With advan- 
tages not found in others, like up to 
5096 more pictures with a set of batter- 
ies and easy attachment to the camera 
without removing any caps. Optional 
auto winders are available for both the 
Minolta XD-11 and XG-7, but not for 
Minolta SR-T cameras. 

How about electronic flash? 

An automatic electronic flash can be 
added to any Minolta SER for easy, 
just about foolproof indoor photog- 
raphy without the bother of flashbulbs. 
For the XD-11 and XG-7, Minolta 
makes the Auto Electroflash 200X. It 
sets itself automatically for flash expo- 
sure, and it sets the camera 
automatically for use with 
flash. An LED in the view- 
finder signals when the 

200X 15 ready to fire. Most 
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unusual: the Auto Electroflash 200X 
can fire continuously in perfect 
synchronization with Minolta auto 
winders. Imagine being able to take a 
sequence of 36 flash pictures without 
ever taking your finger off the button. 
You should be comfortable 
with your camera. 
The way a camera feels in your hands 
can make a big difference in the way 
you take pictures. 

The Minolta XD-11 and XG-7, for 
instance, are compact, but not 
cramped. Lightweight, but with a solid 
feeling of quality. Oversized controls 
are positioned so that your fingers fall 
naturally into place. And their elec- 
tronically controlled shutters are 
incredibly smooth and quiet. 

Minolta SR-T’s give you the heft 
and weight of a slightly larger camera, 
but with no sacrifice in handling con- 
venience. As in all Nino Se eis 5, 

"human engineering" 
insures smooth, 
effortless 
operation. 
Are extra 
features 
important? | 
If vou use f 
them, there f 
arealotof | 
extras that can make your 
photography more creative and 
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convenient. Depending on the Minolta 
model you choose, you can get: multiple 


exposures with pushbutton ease 


"WE WANT YOU TO HAVE THE RIGHT CAMERA. 


(even with an auto winder). A window 
to show that film is advancing prop- 
erly. A handy memo 


holder that holds the 
end of a film box to 
remind you of what 
film you're using. And 
a self-timer. 
What about the lens 
system? 
The SLR you buy 
should have a system 
of lenses big enough 
to satisfy your needs, 
not only today, but 
five years from today. 
The patented Minolta bayonet mount 
lets you change lenses with less than a 
quarter turn. There are almost 40 
Minolta lenses available, ranging from 
7.5mm fisheye to 1600mm supertele- 
photo, including macro and zoom 
lenses and the world’s smallest 


500mm lens. 


The electronic viewfinder: LED's tell 
you what the camera ts doing automati- 
cally to give you correct exposure. 


#1248 15 30 60 125 250 500 1000 


The match-needle viewfinder: just 
align two indicators for correct ex- 
posure. Because you're domg some of 
the work, you can save some money. 


What's next? 

Think about how you'll use your 
camera and ask your photo dealer 
to let you try a Minolta. Compare 

it with other cameras in its price 
range. You'll soon see why more Ameri- 
cans buy Minolta than any other 
brand of SLR. For literature, write 
Minolta Corp., 101 Williams Drive, 
Ramsey, New Jersey 07446. 
In Canada: Minolta Camera 
(Canada) Inc., Ontario. 


Specifications subject to а mS 
without notice. s uui: л 


fore it is necessary to recharge. 


Electric start 


Although electric-start mowers 
with small battery packs have been 
around for some years, their lim- 
ited cranking power has sometimes 
been a problem. Admittedly, if you 
keep your mower engine in rea- 
sonable shape, it will start on the 
first or second pull anyway; but 
some users just don’t have the 
muscle or the knack for starting 
engines. That’s why Sears’ new 
110-volt self-starting mowers will be 
popular. One model is a 20-inch 
push type, the other is a 22-inch 
self-propelled; both have the same 
two-speed 3.5-hp engine. 

To start, you just plug into a 
wall socket and push the button. 
Pulling a starter rope is one of 
those real-life problems we men- 
tioned earlier, and for persons with 
physical problems the 115-volt 
starters are an excellent choice. 


Mulching mowers 


Bolens, originators of the Mulch- 
ing Mower, apparently has won its 
point that mulching really does 
save raking and bagging, and does, 
indeed, feed very fine clippings 
down into the grass-root area as 


Hitch kit on the Snapper turns this 
mower into a real workhorse. You ride 
while the tiller is pulled behind. 


Mulching mowers, such as this Atlas, 
have no discharge chute. A deep bowl 
and special blade recirculate cuttings. 


Top control lever on J.C. Penney 
mulcher (left) easily and safely adjusts 
all wheel heights. It's cable-connected. 


fertilizer. This year, Bolens ex- 
panded its line of walk-behind 
mulchers to eight models ranging 
from a three-hp, 18-inch two-stroke, 
to a five-hp, 22-inch four-stroke, 
with power-propelled and electric 
starting options. 

Meanwhile, Toro says that three 
of every five buyers of walk-behind 
mowers will look at a mulching 
mower first. They’re offering three 
new ones, all 21-inch cut, one with 
power drive. Other mulchers to 
look at: Simplicity with a 21-inch 
cut and eight-inch steel wheels; 
Jacobsen with three twin-blade 20- 
inchers, two self-propelled and one 
with electric starting; Atlas and 
J.C. Penney with 21-inch, 3.5-hp 
hand-push models. This J.C. Pen- 
ney mower has a unique console 
lever control that lets you adjust 
cutting height instantly on all four 
wheels. More than convenient, this 
should be a fine safety feature. 


Rear baggers 


The day of the awkward side- 
baggers seems to be passing. For "78 
a number of new rear baggers tend 
to make them obsolete. Sears' 22- 
inch self-propelled Maxi-Mow is the 
most sophisticated. The clippings go 
directly into a plastic trash bag in a 


Allis-Chalmers 611 (right) cuts grass, 
clears snow, bulldozes. 115 11-hp engine 
powers either a lawn or garden tractor. 


Self-propelled Maxi- 
Mow from Sears 
ejects directly into 
^ trash bag. It has five 
WX forward speeds. 


between-the-handles hopper. You 
just twist-wire the bag top and lift 
it out. Also unusual, the Maxi- 
Mow has a five-speed transmis- 
sion, ideal for reducing mower fight 
whether you want to creep, crawl, or 
pace. A less costly Sears rear 
bagger uses a conventional bag, is a 
pusher, but has whopping big 12- 
inch rear wheels to ease the push as 
the bag fills. 

Another top-notch rear bagger 
(optional), from John Deere, comes 
with four hp, 21-inch cut, and steel 
ball-bearing wheels (the rear set is 
nine-inch-diameter). Rear power 
drive has always given best trac- 
tion and that’s very important 
when carrying the added weight of 
grass cuttings. The Deere 21SP has 
bevel-gear, rear-wheel drive with a 
ratcheting feature that acts as a 
differential to let you swing the 
front end around easily. 

Not every lawn has the space to 
sneak big bagging mowers through 
the garden gates, and not everyone 
feels at ease handling a big and 
heavy machine. Toro has trimmed 
weight in its five-model rear-bagger 
line, and the lightest and trimmest 
is a push-type 18-incher weighing 
only 50 pounds. At the wider end 

Continued 
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What you 
should do 
if your car 
sputfters 
instead 

of hums. 


Get Chilton' s Auto 
Troubleshooting Guide. 


Whether youre a 
do-it-yourselfer or just want to 
talk intelligently with your 
mechanic, Chilton's 
Troubleshooting Guide will be 
the most helpful repair book 
you ll find. 

It contains more than 30 
troubleshooting charts to help 


you diagnose car problems 
quickly and easily. 


And provides detailed 
information on your car' s basic 
operating principles. 

Visit your favorite book or auto 
supply store today and pick up 
our Troubleshooting Guide. 
After all, before you can fix 
whats wrong with your car, 
you have to know what's wrong 
with your car. 


Û book is a loving afk 
CHILTON 


BOOK COMPANY 


Radnor, PA 19089 


of the line they have 21-inch 
mowers with self-propel and elec- 
tric-start options. 

The Power Burst is an outstand- 
ing feature on Jacobsen’s new 20- 
inch push or self-propelled models. 
For normal cutting you breeze 
along at normal power, but, if you 
get into heavy going, a push on the 
Power Burst handle will gun the 
engine somewhat like kicking your 
car into passing gear. 


More power 


If you have a thick, heavy lawn 
or tall and weedy grass, you may 
be more interested in power and 
durability than in fancy details. 
Clinton Engine Corp. has just 
introduced a pair of heavy-duty, 
two-cycle 20- and 22-inch hand- 
push rotaries with 5.5 hp. 'The 
engine has ball-and-needle bear- 
ings, the wheels are ball bearing, 
and the blade drives through а 
heavy-duty clutch. 

If you really want to challenge a 
jungle, or simply want a solid life- 
time mower, look at Gravely’s 
eight-hp, four-speed, all-gear drive 
Model 5260 with electric start and 
a 30-inch front-mount cutter. The 
5260 will also drive a snow- 
thrower, rotary plow, or rotary 
cultivator. 

More at the consumer end of the 
line, Lawn-Boy has announced a 
revised engine with 20 to 30 per- 
cent more power and more dis- 
placement, plus a new one-piece, 
air-vane governor integrated into 
the carburetor for quick, direct 
response. The basic Lawn-Boy con- 
tours and quietness are the same, 
as is the solid-state capacitor igni- 
tion, but performance has been 
boosted substantially. 


Riders 


The distinction between a lawn 
tractor and a riding mower has 
become more blurred.  Toro's 
"front-engine riders" look like very 
handsome tractors, offer eight, 10, 
or 11 hp, five-speed transaxles, and 
friction-plate clutches. The eight- 
and 10-hp models have a single 
blade, 32-inch cut; the 11-hp has a 
three-blade, 42-inch deck. "The 
eight- and 10-hp Toros offer a 234- 
bushel lever-dump grass catcher, 
but the 11-Һр does not (it’s in- 
tended for big lawns where that 
feature is impractical). 

Distinctly a front-reach rider 
and designed in typically Ariens 
businesslike fashion with sturdy 
controls and massive tires, a new 
10-hp Ariens is bound to please 
those rider fans who need high 
power. If you have hills and heavy 
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"de ume PRAEC ob. 
Self-propelled 22-inch Bolens Mulch- 


ing Mower not only cuts grass into fine 
bits, but removes leaves the same way. 


grass, and like the smooth speed 
changes of Ariens disk drive, this 
mower with either a 30- or 38-inch 
deck is a good bet. Also attractive 
for those who want power plus the 
much better durability of a larger 
engine is John Deere’s 68 rider 
mower with eight hp, five-speed on- 
the-go shifting, and a tilt-up fiber- 
glass engine housing. You can get 
either a 30-inch single-blade deck 
or a 34-inch twin-blade deck. The 
latter doesn't use a bagger. 

Long noted for rugged durabil- 
ity, Snapper has a new model with 
a 25-inch deck and 29-inch-wide 
chassis that should be a dandy for 
people with a limited area and a lot 
of narrow, tight places to snake 
through. A new 42-inch-cut Snap- 
per is also available. 

One-piece, all-steel construction 
from Wheel Horse offers dependa- 
bility in new five- and eight-hp 
riders. The A-51 is a 32-inch side- 
discharge mower, and the higher- 
powered A-81 is a 36-inch rear- 
discharge rig. At your disposal: 
five forward speeds and reverse in 
a straight-line shift pattern for 
easy use. 


Tractors 


After some  status-quo years, 
tractor powers are up slightly in 
the low and middle ranges. Expect 
to see 11 hp as a common dividing 
point between lawn and garden 
tractors. At 11 hp you can have 
some of both worlds. An example is 
the Bolens G11 XL and Н11 XL 
pair. One has gear drive and the 
other has hydro drive, but both are 
very able for such jobs as snow 
removal and grass cutting. You'll 
find the same capabilities in the 
new 11-Һр Simplicity Regent lawn 
tractor, but take note—Simplicity 
also has an 11-hp Broadmoor gard- 
en tractor that takes a 42-inch 


mower and has o'her features the 
Regent doesn't. Both are gear-drive. 

Comparable models but with dif- 
ferent opticns also appear in the 
John Deere line. The eight-hp 
Model 100, with three speeds and a 
quiet, enclosed engine is an eco- 
nomical 34-inch lawn cutter. But 
Model 208, also eight-hp, has a 
cast-iron engine, battery ignition, 
four-speed gears, 3.5-gallon gas 
tank, weighs 114 pounds more, has 
bigger tires, optional lights and 
electric shift, takes а  38-inch 
mower, and will handle a tiller. 

Another power mix pops up in 
Gilson's 11-hp lawn tractor (also 
offered as an eight-hp) with a 
three-speed transmission, and its 
11-hp lawn and garden tractor with 
a synchro-balanced engine, four- 
speed gears, and a provision for 
rear discharge. 

Allis-Chalmers also has an 11-hp 
in-between tractor, Model 611 LT, 
with a three-speed transaxle, front 
and center PTO, and capability for 
a 36-inch mower or a snowthrower. 

Most novel of the 11-hp fleet 
would have to be Garden Pro's 
Bagger Upper. Basically, it's a 38- 


inch-cut lawn tractor with a five- 


speed transaxle. But a unique up- 
and-over grass pickup separates 


out cuttings and dumps them in 
standard plastic garbage bag. The 
bag rides in a wheeled trailer much 
like an oversize laundry hamper. 

At the top of the power packages, 
Gravely, long king-of-the-hill in 
amazingly solid, all-gear drive trac- 
tors, has two new eight-speed jobs, 


both with twin-cylinder Onan en- 


gines. If these won't handle your 
lawn it offers another new su- 
per tractor, the GM'T 900, which 
features a four-cylinder, water- 
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A tractor? Nope, it's a front-engine rider 
from Toro. The 11-hp cutter is made to 
cover big lawns in a hurry. 


Lawn-Boy (left) gets more power and 
quicker response from a bigger engine 
displacement and new governor system. 


cooled engine and 72-inch deck. 

Not far behind is an 18-hp new- 
comer from Ariens, a hydro drive 
with a single-cylinder, overhead 
valve engine. 'The rear PTO is elec- 
trically controlled. Gilson is also in 
the race with a 16-hp twin carrying 
a rear-discharge mower. 

And Wheel Horse adds more 
power to its C-series tractors with 
two new 16-hp models: an eight- 
speed manual and an automatic- 
transmission model. 
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optional Bag-N-Wagon that holds 30 bushels. All of them 
are designed to help you tinish your lawn Snapper fast. 
So that you can spend more time g | | 
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Bonnie and Clydeted.us 
onawild chase to the site of 
their last known hideout. 


Nearby we hid a case 
of Canadian Club. 


It had been 44 years since Bonnie Parker 
and Clyde Barrow sped through this 
northern Louisiana wilderness on their 
last run from the law. Tracking their legend 
even now is a wild and wooly chase over 
lonesome red clay roads which run deep 
in tangled pine forests. 


We met folks who'd seen them. 
Finally our search led to where an old 
squatter's cabin had once stood. Bonnie 
and Clyde were known to have holed up 
here in their last days, and local folks told 
us they'd seen the two lurking hereabout 
back in '34. So having found the long-lost 
hideout, we trekked into the brush and 
кшш buried a case of 
— Canadian Club. 

Start at "the end 

of the trail.” 
To tind that C.C., 
start your trail ex- 
actly where Bon- 
nie and Clyde's 
ended. Find the 
road they took to 
their fateful ren- 
г dezvous with the 
law -and head in 
‚ theopposite direc- 


Bonnie and Clyde tion, all the way to 


i the next parish. 
m= Go past the "three 
SES R's” place, and 
ҸӘ where David's lad 
ike abides, turn onto 
EE a red dirt road. 
Б At the black gold 
storage place, 
head north. 

7233 Lookfora warning. 
б Two hard left turns 
bring you to an old 
sawmill. Continue till you are warned 
about digging and stop (if you're warned 
more than once, you've gone too far). On 
your right is an overgrown trail. Follow it 
to two former money-makers. From one of 
them, take a bearing of 160 degrees, and 
take a pace for each of the 120 years 
people have been enjoying Canadian 
Club. Now take 44 more in any direction 
but the one you've come from to where 

three stumps form a triangle. 

We hope you brought ice and glasses, 
for within that triangle, just one foot 
down, lie 12 bottles of the world's finest 
tasting whisky. But if the rigors of the hunt 
seem too great, you can find the same 
great taste at your favorite tavern or pack- 
age store by simply saying, "C.C., please." 
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“The Best In The House"" in 87 lands. 


PS | Whats News 


How do you make a photograph to 
show slipperiness? That's the chal- 
lenge we tossed to photographer 
George Leavens for this month's cover 
illustration of  super-slippery oils. 
George tried every trick he and we 
could think of but none of his beauti- 
fully composed and lighted transparen- 
cies quite got the message across 
until he came up with that action that 
is instinctive with all of us who spend 
any time around machinery. Can you 
resist the impulse to feel with your 
fingers any substance you are told is 
super-slippery? In the course of writing 
his article, Al Lindsley talked to 
researchers at most of the major lubri- 
cating-oil producers as well as a 
number of independent experts. He 
found only two brands of super-slip- 
pery oil on the market, but as we go 
to press several other makers are 
developing similar products. We аге 
convinced by the tests and research we 
have seen that these are valid new 
products and not just an advertising 
gimmick. You can judge for yourself 
when you read Lindsley's story starting 
on page 46. 


Lift translator 
exceeds expectations 


The working model of Dr. Schneider's 
lift translator, the subject of our cover 
for February '78, has been in operation 
for the past three weeks at this writing. 

Tests of the 1/25-scale model at the 
Hydraulic Laboratory of the University 
of California at Davis show an effi- 
ciency of 80  percent—substantially 
better than expected. Monitoring the 
electrical output of this scale-model 
low-head hydroelectric application 
shows that it develops enough electric 
power to run a three-hp motor. The 
plans are to install a full-scale device 
in a canal in the Turlock (Calif.) Irriga- 
tion District. 


Heat from an ice cube 


That novel conservation concept we 
told you about in our February '77 
issue called Annual Cycle Energy Sys- 
tem (ACES) is proving highly success- 
ful. During early January's peak cold, 
a demonstration house using ACES for 
space heating and hot water required 


about one-third the electric power of a 
similar house with conventional elec- 
tric-resistance heating. During cold 
weather, ACES uses a heat pump to 
extract heat from water in a large 
insulated tank. The water freezes into 
a giant ice cube yielding 144 Btu for 
every pound of water frozen. If this 
seems puzzling to you, | suggest you 
go back and re-read our February story 
for a complete explanation. The experi- 
mental houses providing these data 
are located near Knoxville, Tenn. Dur- 
ing the week of January 9, the ACES 
house used only 36 percent of the elec- 
tricity needed by the nearby control 
house. The peak demand with ACES 
was four kilowatts, compared with 14 
kilowatts for the control house, This 
71-percent reduction in реак load 
occurred at 8 a.m. on the coldest morn- 
ings—at the same time that demand 
on the local power system was near its 
maximum. The promise of ACES is not 
only the reduction in total energy 
consumed, but substantial shaving of 
peak demand load, which is costly for 
power companies to supply. 


Flying-scissors concept revived 


A startling idea for an SST jetliner was 
the PS cover story in October ‘72. 
According to NASA research on which 
the cover painting and accompanying 
story were based, the wing would pivot 
during flight much like the blades of a 
pair of scissors. The design would 
provide a plane that would take off 
and land at moderate speeds with the 
wing normal, and fly at supersonic 
speed (Mach 1.2) with the wing 
skewed. It would use less fuel than 
present SST's and produce no sonic 
boom audible on the ground. The 
designer, Dr. R. T. Jones, told PS 
Flying Editor Ben Kocivar that a full- 
size prototype could be flying in five 
years. No further news on the project 
surfaced until recently: We just got 
word that a contract has been awarded 
to Ames Industrial Corp. Bohemia, 
N.Y., for the development and fabrica- 
tion of a small manned oblique-wing 
aircraft. Because the pivoting oblique- 
wing concept is a significant departure 
from conventional aircraft design, 
NASA says it is proceeding with this 
low-cost exploratory program to study 


the fundamental aspects of piloting an 
oblique-wing aircraft. Called the AD-1, 
the aircraft will be about 40 feet long 
with a wingspan of 32 feet. It will be 
powered by two 400-pound-thrust turbo- 
jet engines. The first flights are planned 
for early 1979. 


Underground coal gasification 


Extracting energy from | underground 
coal without having to dig up the coal 
is a possibility that has attracted 
researchers all over the world for many 
years, The idea is to burn the coal 
where it lies and recover the resulting 
gases. The Department of Energy is 
funding a number of projects to explore 
the technology. А report on the project 
at Hanna, Wyo., is very encouraging. 
Using air injection, Hanna II project 
produced the highest heating-value gas 
over the longest duration ever re- 
ported; operated at the highest thermal 
efficiency ever reported; gave the high- 
est production rate from any test in the 
Free World. 


A reminder about backflow 


A sneaky hazard that everyone with 
indoor plumbing faces every day is the 
inadvertent cross-connection—an  acci- 


dental  linkup—between your pure- 
water supply and contaminated waste 
water. Common practices found in 


almost every household can set the 
stage for deadly backflow to occur. А 
connected garden hose with the open 
end submerged in a puddle of water on 
your lawn is one such. А recent report 
to the U.S. National Committee оп 
Vital and Health Statistics recalls an 
article in PS, December '74, which 
detailed the mechanisms by which 
backflow can occur and how to prevent 
it. The report warns that diseases 
related to drinking water—controlled 
and reduced for 20 years—are no 
longer declining in the U.S. Outbreaks 
of such diseases in the four years 
1971-74 were nearly double the num- 
ber of outbreaks for the years 1966-70. 


bed PF Akit- 
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bee — Two spacecraft 


will study Earth's 
~ Cloud-shrouded 
neighbor 


Orbiter spacecraft, glistening 
with solar cells and insulating 
covers, will map the Venusian 
atmosphere and planetary sur- 
face by remote sensing. An el- 
liptical orbit will enable the 
spacecraft to pass through the 
planet's upper atmosphere, 
making direct measurements of 
interactions between the solar 
wind—charged particles—and 
the ionosphere. 
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Instrument-laden probes will 


penetrate the atmosphere as 


an orbiter scans from above 


By JIM SCHEFTER 


Imagine a planet where the clouds 
are sulfuric acid, where the upper 
atmosphere blows along at more 
than 200 miles per hour, and where 
the sun rises and sets twice a day. 

Now design a spacecraft to go 
from here to there, then send five 
probes plummeting through those 
clouds, reporting back on what 
they find. Design a second ship to 
orbit the planet, dipping into that 
corrosive atmosphere at a low point 
in its path. 

Finally, contend with the fact 
that there is no way on Earth— 
literally—to test those craft against 
conditions they'll encounter at 
their destination. 

The planet is Venus. The space- 
craft are Pioneers. The people with 
that improbable assignment are at 
NASA's Ames Research Center in 
Mountain View, Calif, and at 
Hughes Aircraft Company just 
south of the runways at Los An- 
geles International Airport. 

"Pioneer Venus is two missions 
in one,” Dr. Larry Colin says. 
“There’s a launch in May and a 
launch in August, with both space- 
craft reaching Venus in Decem- 
Бег.” 

Colin is project scientist at 
Ames. He recites mission details 
without glancing at nearby charts 
or documents. Pioneer 12 is the 
orbiter, to be launched about May 
21. It should reach Venus on 
December 4, five days ahead of the 
multiprobe Pioneer 18 {о be 
launched about August 7. 

Romanticized as the morning or 
evening star, Venus is brightly visi- 
ble from Earth. But by any stan- 
dards, it is a terrifying and grue- 
some place up close. “We think the 
atmosphere is one gigantic ma- 
chine," Colin speculates. ““We hope 
to find the driving force that makes 
the upper atmosphere move faster 
than the planet’s surface." 

Indeed, the Venusian surface 
barely creeps along. Venus spins on 
its axis—in a backward or retro- 
grade direction—just once every 
243 Earth days. Thus a rotational 
day on Venus is 243 days on Earth, 
longer than a Venusian year of 225 
Earth days, resulting in two sunrises 
and sunsets every rotational day. 
(More pointedly, a solar day on 
Venus, the time from sunrise to 
sunrise, is 116.8 Earth days.) 


Meanwhile, the upper atmo- 
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EARTH AT PROBE 
ENCOUNTER 


PROBE RELEASE ENCOUNTER 
SEQUENCE 


Close encounters of Earth and Venus in 
their orbits will occur as the orbiter and 
multiprobe spacecraft reach Venus after 


7 


7 ORBITER 
S, SPACECRAFT 


MULTIPROBE 
SPACECRAFT 


Atmospheric probes penetrating the 
thick Venusian cloud layer will radio 
temperature, pressure, and rotational da- 
ta back to Earth. Largest of the probes 
launched from an eight-foot-diameter 


sphere is turbulently active, mov- 
ing at a speed of about 223 miles 
per hour, Colin said. At that rate, 
it circles the slow-moving surface 
every 100 hours or so. 

Much of what is known about 
Venus today derives from 13 space- 
craft—10 Russian Veneras, three 
U.S. Mariners—that have visited 
the planet, and from Earth-based 


radar and radio-astronomy mea- 
surements. All three U.S. craft 
were flybys, limiting their data 


output. Five Veneras landed on 
Venus, but the longest survival 
time was just 107 minutes. Several 
Veneras were combination orbiter 
and lander, and at least two land- 
ers transmitted photos of a dry, 
rocky terrain that appears volcanic. 

But all that is just the beginning 
of what the newest Pioneers will 


staggered launchings. Orbiter spacecraft 
will be circling Venus when multiprobe 
mission arrives (see below). 


— — 


‘bus’ will be parachuted into an equa- 
torial region. Smaller probes and the bus 
itself will penetrate other regions. Orbit- 
er's elliptical orbit will brush the plan- 
et's atmosphere. 


find at Venus. The upper cloud 
layer may top out at 50 miles above 
the surface, and, as Colin says, 
those clouds are now believed to be 
sulfuric acid and water. The cloud 
deck may be 19 or 20 miles thick. 

The last 30 or so miles to the 
surface is an enigma. It may be 
clear air—actually 95 to 97 percent 
carbon dioxide. But Colin points 
out that Russian data indicate 
some scattered cloud layers in that 
lower atmosphere, though nobody, 
including the Russians, knows for 
sure. 

With low clouds or without, the 
temperature and atmospheric pres- 
sure go up until, at the planet's 
surface, it's like standing in a 920? 
F oven under 3000 feet of water. 

Colin cites three atmosphere- 

Continued 
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related goals for Pioneer Venus: 
explain the high pressure, explain 
the high temperature, and explain 
the cloud/surface rotational differ- 
ential. “If we can explain the high 
temperature, we'll also have the 
answer to the pressure," he pre- 
dicts, *and the pressure probably 
drives the circulation while the 
circulation moves the pressure 
around. 

"We hope to tie all three into 
one theory. If we can do that, the 
theory ought to apply to some 
meteorology on Earth." 

But first, Pioneer's probes must 
do their job. That won't be easy, 
says Steve Dorfman, Hughes Air- 
craft project manager. 

"We've encountered a series of 
technical problems, particularly in 
verifying that the spacecraft per- 
form as designed," Dorfman ad- 
mits. “But the biggest problem of 
all was to design the probes to 
withstand the Venusian atmo- 
sphere," he said. 

The Pioneer multiprobe space- 
craft is a spin-stabilized bus about 
eight feet in diameter and weighing 
more than 1760 pounds. Solar cells 
gird its exterior. Four spherical 
probes—three small, one large, 
and each nestled inside bluntly 
rounded, bulletlike heat shields— 
squat atop the bus. The fifth probe 
is the bus itself; it should be ripped 
apart and incinerated long before it 
can reach the Venusian surface. 

It is the other four that keep 
Steve Dorfman on his toes. The 
three small probes are identical, 
each containing instruments for 
three experiments. The large probe 
carries seven. But before any of 
them can be actuated, the probes 
must survive incredible tortures. 

For most of their journey, the 
probes are quiescent passengers. 
Then about 24 days out from 
Venus, the bus will be aimed like a 
fat cannon and the large probe 
released on a trajectory that will 
bring it to equatorial Venus on the 
daylight side of the terminator. 


One-way probe 


From the moment of release, the 
probe is on its own. А clock starts, 
and every event thereafter is just a 
matter of timing. Куеп its radio 
signals are one-way only. The 
probe transmits. Earth listens. 

The large probe is a five-foot ball 
weighing about 642 pounds. It car- 
ries 62 pounds of scientific instru- 
ments. Most important of them, 
according to project scientist Colin, 
is a neutral-particle mass spectrom- 
eter. Its objective is to determine 
the composition of the lower Venu- 


84 | POPULAR SCIENCE 


sian atmosphere, the region least 
understood for now. 

Analyzing the spectral proper- 
ties of the ever-thickening atmo- 
sphere as the probe sinks toward 
the land surface, the spectrometer 
is designed to provide data on 
amounts and vertical distribution 
of noncorrosive gases, on cloud 
layers encountered, on chemically 
active constituents of the atmo- 
sphere, and more. 

"If that instrument ә alone 
works," Colin says, 'the mission 
will be a success." 

Other devices aboard the large 
probe are: 

© А gas chromatograph that will 
not only give added data on lower- 
atmosphere composition, but may 
pinpoint the reason why infrared 
radiation doesn't penetrate it. The 
result could be better knowledge 
about why the Venusian surface is 
so hot. 

€ A cloud-particle spectrometer 
to measure size and densitv of 
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[a Ё It has been very difficult 
to test this spacecraft... 
We just can't duplicate 
Venuson Earth 99 


cloud components. The instrument 
begins to work about 45 miles 
above the surface by bouncing la- 
ser light off a small deployed 
mirror, then recording interference 
patterns in the reflection. 

€ A solar radiometer that will 
measure solar energy continuously 
through the atmospheric fall. 

€ Ап infrared radiometer that 
wil spot heat sources and heat 
sinks, detect cloud layers, estimate 
the water content in the lower 
atmosphere, and more. 

€ Atmosphere-structure instru- 
ments, a package that will operate 
from an altitude of about 40 miles 
to the surface to give temperature 
and pressure profiles, atmospheric- 
density data, and information on 
winds and turbulence. 

® A nephelometer that will mon- 
itor light variations to determine 
both the presence of clouds and 
their layering. 

The latter two experiments are 
duplicated in the small probes. 
Four days after the large probes 
depart—now 20 days to planetfall— 
the spinning multiprobe bus is 
aimed again at Venus and the three 
small probes released. They should 
bracket the planet's face. Two are 
targeted to descend in the dark, one 


near the eastern equator, one near 
the north polar region. The third 
should impact the far southern 
hemisphere in daylight. 

Each small probe is a 28-inch 
ball weighing about 189 pounds 
and carrying 16 pounds of instru- 
ments. Each is nested inside its 
blunt-bullet heat shield. The only 
experiment unique to the small 
probe is a net-flux radiometer that 
should provide data on energy 
radiating within the atmosphere or 
from the surface, and then relate 
those data to atmospheric motion, 
temperature, and clouds. 


Modeling the atmosphere 


"Ihe three small probes com- 
plement the large probe by taking 
measurements at scattered points 
around the globe," Colin explains. 
"Because we know there is no 
temperature differential from day- 
side to nightside, we can hope to 
model the atmosphere with just 
four probes. It’s something we 
couldn't do on Earth or Mars." 

With its passengers gone, the bus 
will be slowed slightly to time its 
arrival for about 90 minutes after 
all probes have reached the surface. 
It carries two scientific devices, an 
upper-atmosphere mass spectrom- 
eter and an ion-mass spectrometer, 
to perform on-site measurements of 
high-altitude gases and charged 
particles. It should report data 
from about 1200 miles to about 85 
miles out before tearing apart and 
vaporizing in the intense entry 
heating. 

But targeting accuracy must be 
within one-half degree to make that 
happen, Charlie Hall cautions, and 
the bus could skip back out into 
space instead. Nobody will know 
until it happens one way or the oth- 
er during the mission. 

It’s the thought of plunging 
through the Venusian atmosphere 
that gives Hall and Dorfman ner- 
vous days. Forget the high-altitude 
winds апа  sulfuric-acid clouds. 
Look at what happens next in the 
descent. 

For 24 days, the large probe 
coasts silently toward Venus. Only 
that small timer, set just before 
leaving the bus, draws power. In 
the last few hours, the probe's 
speed increases rapidly. When it 
hits the outermost reaches of Venu- 
sian atmosphere, it will be plung- 
ing planetward at 38,000 feet per 
second (about 25,900 miles per 
hour). 

And 215 hours before that, the 
timer should click on the first of 
the probe's radios. Аї 22 minutes 
from entry, all subsystems come 
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on. At this point, signals should be 
heard by the Deep Space Network 
stations on Earth. Five minutes 
later, all science instruments acti- 
vate in the probe. 

Any malfunction at this point is 
long beyond help. With everything 
connected to that timer, and no 
way for controllers at the Ames 
center to relay correcting com- 
mands, the probe is on its own. 

Slamming into the atmosphere, 
it will decelerate at forces up to 323 
g. Its aeroshell heat shield should 
protect it from temperatures in the 
thousands of degrees, but only 
good design will save it from such 
high g forces, As the atmosphere 
thickens and the descent rate 
slows, the g force drops off sharply. 
A brief blackout period ends and at 


to Venus. 


about 39 miles altitude, the probe’s 
16-foot parachute deploys. 

At the moment of deployment, 
almost certainly inside the high 
Venusian cloud layer, the spherical 
probe pulls free from its heat 
shield. Now only the pressure ves- 
sel and its chute remain. During 
the next long minutes, the large 
probe will be chattering data back 
toward Earth at high speed. Every 
instrument should be feeding new 
information to scientists waiting at 
Ames and elsewhere. 

The probe itself will be undergo- 
ing yet another series of tortures. 
Unprotected by its heat shield, it 
will be encountering severe and 
increasing outside temperature and 
pressure. As it wobbles deeper and 
deeper into the Venusian atmo- 


Floating earthward from atop the Kennedy Space Center's 
assembly building, a parachute system designed to carry an 
instrument-laden probe through the dense atmosphere of 
Venus is tested. Technicians check the multiprobe spacecraft 
and the orbiter vehicle (left, above). Parabolic antenna on or- 
biter will be aimed at Earth throughout its mission. At left is 
a test model of the bus” that will carry four detachable probes 


sphere, like a marble dropped into 
the ocean, the probe will encounter 
outside temperatures reaching 
920° F or more. Yet the delicate 
electronics inside must be kept 
cooler than 120° F. 


Heat shields 


First Hughes developed ап 1п- 
sulation—“‘our first line of defense 
against the heat," Dorfman calls 
it—of more than 50 layers of Kap- 
ton. The inch-thick insulation pad 
lines the inner shell. Then beryl- 
lium shelves were designed both to 
hold electronic components and act 
as heat sinks. Finally the probes 
were filled with nitrogen because it 
transmits heat less easily than 
most gases. 


Go Q PM T — ——— ГГ 
| Continued on page 169 | 


MAY 1978.1 85 


Higher efficiency with 
solar-assiste 
eat pumps 


I HEAT PUMP . JHEAT PUMP 
i (cooling) (heating) 
SOLAR-ASSISTED DIRECT 
Ы HEAT PUMP SOLAR HEATING 


bor e 


@ 


Link these two systems, 
engineers say, and they 
compensate for each 
other's limitations 


By C. P. GILMORE 


Solar heating is a great idea. Under 
the right conditions it uses little or 
no irreplaceable fuel. But its high 
initial cost usually makes it an 
expensive way to go. And some- 
times the sun doesn't shine—or 
doesn't shine enough. 

The heat pump is a great idea. It 
furnishes heat in the winter, cool- 
ing in the summer. But it does use 
some energy, although not as much 
as electrical resistance heating. 
And its efficiency as a heat source 
falls off badly just when it's needed 
most—when the weather gets really 
cold. 

Now, many heating and cooling 
engineers are suddenly interested 
in what has been called a marriage 
made in heaven—the wedding of 
the heat pump and the solar collec- 
tor. While the cost of a combina- 
tion system is high—the setup re- 


World's first solar-assisted heat-pump system was installed in headquarters of Albuquerque engineering firm in 1956. 


quires two systems instead of one— 
the overall improvement in system 
efficiency may allow the use of 
fewer or cheaper solar collectors 
than would be used in an all-solar 
installation. 

'To get a better understanding of 
both the benefits and problems 
involved in this technique, I recent- 
ly made a swing around the coun- 
try, visited the projects, and talked 
to the engineers who designed 
them. My conclusion: The solar- 
assisted heat pump is not only an 
elegant idea. In some cases it may 
turn out to be an important way to 
get the heating and cooling we 
need and at the same time save 
substantial amounts of fuel. But 
there are problems. And not all 
engineers are convinced it's the 
way to go. Here's why. 


The physics of compatibility 


To see how heat pumps and solar 
systems can work to improve each 
other's efficiency in one typical 
configuration, take a look at the 
operating characteristics of each. 

A solar collector absorbs the 
sun's rays, turns them into heat, 


then keeps the heat from escaping 
long enough so that it can be trans- 
ported by a working fluid—water or 
air—into the house where it can be 
put to work. Just how well it does 
this depends largely on the temper- 
ature difference between the collec- 
tor plate and the outside air. As the 
graph on page 88 shows, collector 
efficiency falls as the temperature 
difference increases. When the dif- 
ference is 10 degrees, the collec- 
tor operates at 80-percent efficien- 
cy; it captures 80 of every 100 Btu 
that fall on it. But when the differ- 
ence rises to 90 degrees, efficiency 

plummets to less than 40 percent. 
The heat pump suffers from sim- 
ilar problems, but for different rea- 
sons. A heat pump makes heat flow 
“uphill” from a colder to a warmer 
place instead of the other way 
around as it would do naturally 
(see diagrams). Thus it can pump 
heat out of your house in summer, 
while in winter it extracts heat 
from outside air and pumps it into 
the house. (Outside air always con- 
tains some heat, even when it 
seems frigid to human senses.) A 
Continued 


During cooling cycle (1), heat pump works like standard air 
conditioner. Refrigerant flows from the condenser coil (A) 
through the expansion valve (B) and on to the evaporator coil 
(C). There the low-pressure liquid boils, extracting heat from 
air flowing over the coils. Cooled air is distributed through 
house by air-handling system, while refrigerant goes through 
compressor (D) and then on to outside condenser coil, There 
it gives up heat collecied inside, and at the same time changes 
back into a liquid, ready to start cycle again. In heating cycle 
(2), operation is identical in principle, but reversed in se- 
quence. In this so-called reverse-cycle heating mode, inside 
coil (C) is now condenser. Refrigerant flows from condenser 
through expansion valve (B) and on to evaporator coil (A), 
which is now the outside coil. There, because of its extremely 
low boiling point, refrigerant boils and extracts heat from 
outside air. Leaving outside coil, the vapor flows through com- 


pressor, then on to condenser in the air-handling system where 
it gives up heat it has collected, condensing back into a liquid 
in the process and then flowing to expansion valve to repeat 
cycle. In solar-assisted mode (3), both solar panels and heat 
pump work at more effective points on their operating curves 
(see text). In this system, solar panels collect heat and store 
it in tank. Evaporator coil, outside in conventional system, is 
now in warm tank, from which it can extract heat with far 
greater efficiency. Principle of cycle and flow of refrigerant is 
the same as in conventional reverse-cycle heating (2). When 
temperature of water stored is high enough—say above 100° 
or 110° F—system switches to direct solar heating (4). Hot 
water flows directly to heat exchanger in plenum (A), heating 
air. Operating costs are lowest in this mode, since only fan 
and small pump are consuming energy. When tank temperature 
drops below 100°, system reverts to heat-pump mode. 
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DAILY COLLECTOR EFFICIENCY, PERCENT 


A heat pump's efficiency falls off badly just when it's needed most 


simple valve arrangement lets the 
heat pump operate in either direc- 
tion. 

The colder it gets outside, how- 
ever, the harder it is for the heat 
pump to extract heat from the air. 
Engineers measure heat-pump effi- 
ciency by a number called the 
COP—coefficient of performance. 
The COP tells how many Btu of 
heat energy are delivered inside 
the room for every Btu of electrical 
energy used to run the heat pump. 

You might think a heat pump is 
defying the laws of conservation of 
energy. With a COP of, for example, 
3 (a typical number under actual op- 
erating conditions) it delivers three 
units of heat energy for every one of 
electricity you put in. The trick is 
that the unit is simply moving the 
heat—from outside to inside—not 
converting it from chemical energy 
as burning oil or gas does. 

COP falls with outside tempera- 
ture, while the building’s need for 
heat increases. At a temperature 
often in the 30’s, the way most 
systems are designed, you reach 
the balance point—when the house 
requires more heat than the in- 
stalled heat pump can deliver. At 
that point, most systems using heat 
pumps switch to resistive electrical 
heating, either to supplement the 
heat-pump output or to substitute 
for it. 

Thus both solar heat and heat 
pumps, despite their attractiveness, 
have limitations. But when you put 
the two systems together, they can 
go a long way toward compensating 
for each other's problems. 

Envision a combined system. 
The sun is shining and the outside 


temperature is 20° F—below the 
heat pump’s balance point. The 
solar collectors are operating at 60° 
F, where they are 65 percent effi- 
cient (their efficiency would drop 
to 45 percent or less if they had to 
operate at the 100? or higher tem- 
perature needed for direct solar 
heating). With its evaporator coil 
in the 60? water, the heat pump is 
also operating at very high effi- 
ciency—far higher than it would in 
the 20? air outside. So both units 
are operating at nearly ideal levels. 

You may have noticed one fact 
that I skipped over in my preced- 
ing description. In one case, the 
evaporator coil of the heat pump 
was absorbing heat from the out- 
side air and releasing it into the air 
inside the house (air-to-air). The 
second example is a water-to-air 
heat pump; the evaporator coil is 
extracting heat from a tank of 
water heated by the solar collec- 
tors. The principle is the same in 
both cases; only the engineering 
varies to allow the evaporator and 
condenser coils to work properly in 
whatever substance they're de- 
signed for. 

So far Ive described only the 
winter heating cycle. In the sum- 
mer, several modes of operation are 
possible. In cooling mode, of 
course, the heat pump is extracting 
heat from the air in the house and 
rejecting it to the tank of water. 
The easiest and most common way 
of getting the heat out of the house 
altogether is to run the water 
through an outdoor cooling coil, 
where it cools by convection. You 
might get even better efficiency by 
letting the temperature in the tank 


TEMPERATURE DIFFERENCE BETWEEN COLLECTOR PLATE 
AND AVERAGE BAILY OUTDOOR AIR TEMPERATURE, °F 


Efficiency of solar collector drops rap- 
idly as temperature difference between 
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outside air and collector plate increases. 
Slope changes with collector design. 


rise during the day and then using 
the cooling coil at night when it is 
more efficient. In another varia- 
tion, collectors use air as a working 
fluid, store heat in a bin of rocks, 
and use an air-to-air heat pump. In 
this case, heat could be rejected 
with proper ducting to the outside 
air for summer cooling. 


A discovery in Albuquerque 


The idea for the first commercial 
solar-assisted heat pump was 
hatched back in 1954, when the 
firm of Bridgers and Paxton got a 
contract to engineer the heating 
and air-conditioning systems for a 
building in Albuquerque, N.M., 
that has glass walls facing north 
and south. 

"Ihe south side of these glass- 
walled buildings normally has to be 
cooled on sunny days, even in win- 
ter," Frank Bridgers told me recent- 
ly in his Albuquerque office. “So it 
was general practice to buy gas to 
heat the north side and refrigera- 
tion to cool the south side. We 
designed a heat-pump system for 
this building, and drilled two wells, 
one as a heat source for the heat- 
pump system, the other for reinjec- 
tion of the water [PS, Feb.]. But 
we discovered that on cold, sunny 
days, we were not using the well 
water. Enough heat was coming in 
the south side to provide a heat 
source for the heat pump used to 
heat the north side. We used the 
well water only at night or on 
cloudy days. So we decided then 
that if you could accidentally so- 
lar-heat a building, even when the 
architect provided drapes and heat- 
absorbing glass, think what you 
could do if you did it on purpose." 

So Bridgers went on to use the 
same principle in the design of a 
small headquarters building for his 


firm. It was built in 1956, and was 


the country's first solar-assisted 
heat-pump installation in which so- 
lar collectors were used to increase 
the efficiency of the heat pump 
(see photo). The building was a 
smashing success. Even though Al- 
buquerque had the cloudiest Jan- 
uary in weather history that first 
year the heat-pump system used 
only eight percent of the energy 
that would have been required for a 
conventional system. 

The building's flexible control 
system allows it to operate in 
several modes. “When the solar- 
heated water in the storage tank 15 
hot enough," says Bridgers, “we 
just run it right through a coil in the 
air-handling unit and heat directly 
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with it. That’s the cheapest way to 
go, since all we have to spend is 
enough electricity to operate a fan 
to move the air and a small pump 
to move the water." 

When the temperature in the 
storage tank drops below about 
100° F, the heat pump goes into 
operation, extracting heat from the 
water until the temperature in the 
tank falls to about 50? F. 

“The COP is still about 4.0 with 
a water temperature of about 50° 
Е,” says Bridgers. 

“In addition,” he continues, 
“weve added another circuit. On a 
sunny day when the temperature 
gets too warm in the office, you can 
extract heat from the air with the 
heat pump and store it in the tank, 
raising the waters temperature. 
Then at night, or later when we 
need it, we reverse the cycle and 
pump the heat back out. In the 
spring and fall we run that kind of 
cycle most of the time, cooling 
in the daytime and heating at 
night." 


A variety of designs 
In the past few years, a number 


of innovative and interesting build- 
ings have been springing up, many 
of them aimed at finding out just 
how the economics of this kind of 
heating/cooling plant work. 

One example is a house in the 
Blue Ridge Mountains designed by 
Owen & Mayes Engineering of 
Lynchburg, Va. The 1600-square- 
foot house (with a 1000-square-foot 
basement) has 336 square feet of 
Sunworks collectors on the roof, a 
2000-gallon concrete water-storage 
tank buried in the yard, and a York 
four-ton water-to-air heat pump. 
When water in the tank drops 
below 100° F, the heat pump cuts 
in. It can extract heat all the way 
down to 45° F, but a backup well 
that produces water at 55° F is 
available. When tank water drops 
to 55°, well water is used as a 
source from which to extract heat. 
In the summer, the 55° F well 
water is used to reject the heat 
from the house, which means that 
the air-conditioning cycle is far 
more efficient than the usual home 
air conditioner. The house has been 
operating now since the summer of 
1976, and overall savings for heat- 


NASA Tech House at Langley Research 
Center, Va., has solar-assisted heat- 
pump system, energy-saving insulation, 
and a computer (below) to monitor and 
control all building operations. Compu- 
ter automatically measures and records 
temperatures continuously at dozens of 
points on walls, solar collectors, water- 
storage tanks; and records electrica! 
power use and other operating condi- 
tions. It then decides whether heating 
or cooling is needed, which zones get 
it, and from what source. Computer runs 
house systems by controlling elaborate 
array of valves and dampers in complex 
switching center (below, left). 


ing, cooling, and domestic hot wa- 
ter seem to be running in the 65-to- 
70-percent range. 

Putting the evaporator coil of the 
heat pump directly into a tank of 
solar-heated water is only one of 
the ways in which a heat pump 
might get a solar assist. In a study 
done by Westinghouse for the Elec- 
tric Power Research Institute, 
more than two dozen possible ways 
of hooking up such systems were 
outlined. In one, for example, the 
heat pump had one evaporator coil 
in the tank of solar hot water and 
the other in outside air. 

Owen & Mayes recently put such 
a system into the David C. Wilson 
Neuropsychiatric Hospital in 
Charlottesville, Va. “During the 
day when the solar system 15 
collecting heat, we want to store 
it," says John Owen. “Апа our air 
temperature is in the 45-to-50- 
degree range a lot of the time. So 
we run the outside air coil. We're 
well above the balance point and 
get a good COP. Then at night 


when it gets cold outside, we use 


the water-source coil. This allows 
Continued 
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Solar collector and heat pump: Is it a marriage 


us to minimize the solar-collector 
system." 

You could also design a system 
in which a heat pump would 
extract heat fom the outside air 
and heat water in a tank when 
storage temperatures dropped be- 
low a certain level. As Dr. James 
B. Comly, manager of the Energy 
Sciences Branch at General Elec- 
tric’s Research and Development 
Laboratories in Schenectady, N.Y., 
says, “The whole discussion of 
where heat exchangers should go 
and where the heat pumps should 
go relative to the outside air, the 
house, the solar collector, and the 
storage tank, is a systems problem. 
And it does not have a definitive 
answer yet." 

One way to start finding the 
answers is to use off-the-shelf hard- 
ware in the simplest possible way. 
General Electric researchers did 
just that a couple of years ago when 
they designed a system for a house 
in LaGrangeville, N.Y., designed 
by the nationally known architect, 
Harry Wenning. The large house— 
4000 square feet—has 1200 square 
feet of double-paned collectors on 
the roof and a 4000-gallon storage 
tank for solar-heated water. 

Normally, the solar-heated hot 
water is used for heating. But two 
heat pumps—one for the first floor 
and one for the second—can oper- 
ate as backups. Their evaporator 
coils extract heat from outside air. 
On extremely cold days when the 
outside air is too cold for the heat 
pumps and there isn’t enough heat 
stored in the solar tanks to heat the 
house, backup resistive electric 
heat takes over. 

A similar heating system has 
been installed in Dallas, Tex., 
where Dallas Power and Light has 
been experimenting with two identi- 
cal houses on adjacent lots. One has 
totally conventional  heat-pump 
heating and cooling; the other gives 
its heat pump a solar assist. 

The heat-pump system is similar 
to that in the Wenning house. 


Who makes them? 


Until now, most solar-assisted heat-pump installations have 
been individually designed by a few forward-looking heating 
and air-conditioning engineers from parts available on the 
market—solar collectors, water-to-air-pumps, and so on, Now, 
the major heating and air-conditioning companies are begin- 
ning to produce lines of pre-engineered systems designed for 
residential use that can be installed by their dealers around 
the country. So far, most of the systems are similar to the one 
installed in the Wenning house described in the text. They are 
relatively simple systems in which the two components—di- 
rect solar heating and reverse-cycle heat-pump operation with 
the evaporator coil in outside air—work in parallel. Such 5ү5- 
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When the outside temperature is 
above 45? F, the house is heated 
directly with solar hot water piped 
to a heat exchanger in the air-han- 
dling duct. When outside tempera- 
ture drops below 45? F, the heat 
pump cuts in. Finally, as outside 
temperature continues to drop and 
eventually reaches the balance 
point where resistive heating would 
ordinarily be used, the solar-heated 
hot water is turned on again to 
supplement or take over for the 
now-inefficient heat pump. 

Perhaps the most complex house 
system to date was built recently in 
Prince Georges County, Md, 
funded jointly by the Department 
of Energy, a local utility, and the 
Electric Power Research Institute. 
In this house, the heat pump will 
be used to heat the water in the 
storage tanks when the demand on 
the local electric utility is low 
(generally late at night). It heats 
the tank until the water is hot 
enough to do all heating for the 
following day. From that point on, 
hot water is drawn from the tank 
and run through a heat exchanger 
in the air duct. If the sun shines 
the next day, solar collectors will 
help heat the stored water. The 
more energy they collect, the less 
the heat pump will have to run that 
night. 

During summer, the heat pump 
will chill the water in the storage 
tanks at night, so that it can be 
used for air conditioning during 
the day. The solar collectors will be 
used then only for heating the 
domestic hot-water supply. 


NASA's Tech House 


Not all the solar-assisted heat 
pumps are turning out well. In 
1975, NASA built what it called 
Tech House at Langley Research 
Center in Virginia. The 1500- 
square-foot, three-bedroom house 
went into operation in mid-1976. 
The house itself is heavily in- 
sulated and sealed. 

But the main reason for its being 


made in heaven? 


is Its versatile heating and cooling 
plant. To begin with, it has a 
water-to-air heat pump that draws 
its heat from well water or a 1900- 
gallon water tank heated by 384 
square feet of Chamberlain flat- 
plate solar collectors on the roof. 
When tank water is above 95° F, it 
is used to heat the house directly. 
When tank temperature falls below 
the level needed for direct heating, 
two one-ton heat pumps are used to 
extract heat from the tank or from 
well water. 

During the summer cooling cy- 
cle, rejected heat is returned to the 
ground through the well. As an 
experiment, the rejected heat was 
stored in the 1900-gallon water 
tank during the day and returned 
to the air through special nighttime 
radiators. This proved impractical. 

NASA engineers recently told 
me that they had found it far 
cheaper to operate the heat pump 
with well water as the heat source, 
and that the extra cost of the solar 
collectors could not be justified. If 
they were designing it again, they 
said, they would just use the solar 
hot water for direct heat and put 
the evaporator coils of the heat 
pump in outside air. 

The result is not surprising. 
There is no doubt that in many 
parts of the country, under many 
different operating conditions, the 
solar-assisted heat pump, with its 
high initial cost, cannot be justified 
economically. Certainly in those 
areas with cheap gas available for 
heating, and perhaps in those with 
a good source of groundwater, there 
would be better ways of heating. 
But in other areas, with different 
conditions, economics, and perhaps 
different ways of hooking the com- 
ponents together, the final answer 
might look entirely different. 

Whether this works out to be 
true, and if so, where, and under 
what conditions, is what we'll be 
learning over the next few years 
from engineering experiments now 
under way. Р 


tems are made by Airtemp, Climatrol, апа Fedders (all of 
Edison, N.J. 08817) and by General Electric (Centra! Air Con- 


ditioning, Appliance Park, AP6-228, Louisville, Ky. 40225). 
Carrier Air Conditioning (Carrier Parkway, Syracuse, N.Y. 
13221) sells a similar system with one additional feature. 
Through the use of a special device called the Tri-X coil, the 
unit can use the air conditioner during off-peak periods (at 
night, for example) to chill water in the tank. The chilled wa- 
ter is then used the next day for air conditioning. Westing- 
house Electric Corp. (Solar Heating and Cooling Systems, Sky- 
line Center, Suite 201, 5205 Leesburg Pike, Falls Church, Va. 
22041) uses principles similar to those described above, but 
Westinghouse incorporates solar collectors that use air as the 
-working fluid and stones as the heat-storage medium. 
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Home-size system would store one 
million Btu in 800-gallon tank revolving 
at three rpm. Hot air from collectors 
melts salt. At night or when cloudy, 
dampers close off collectors. Cool 
air from house enters enclosure, picks 
up heat from solidifying salt, and is dis- 
tributed to house. Price of such a sys- 
tem might be half that of rock bed, 
one-quarter that of water tank. 
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t Revolving-barrel inventor Carlyle Her- 


rick pours warm Glauber's salt into pro- 
totype tank in top photo. Electric heat- 
ers simulate solar input for 55-gallon 
tank in lower photo. Tank is filled to 
95 percent of capacity with salt. Nu- 
cleator is 14”-dia. tube that extends 
from center of cylinder. Tube contains 
salt seed crystals that initiate crystal- 
lization process. 


V 
A slowly turning cylinder The concept is simple: When a my melting point before I start to 
filled with slush could solid melts, it stores a large amount solidify, " explains Carlyle Herrick, 
kasêtê EWRE TR of heat; when it resolidifies, it re- СЕ chemical engineer and inventor 

P YOU магт улеа leases the heat. In the case of Glau- of the cylinder. “Something must 
sun s not shining ber's salt, this change of phase oc- furnish the first crystal in order to 
curs at about 90? F, a convenient get the freezing—and heat-release— 

y By RICHARD STEPLER temperature to store solar energy Cycle started." _ d 

for space-heating purposes. А The something in Herrick’s cyl- 

| pound of the salt stores 108 Btu inder is a tube filled with salt plus a 

Tanks of water and bins of rock— when it melts, plus about 20 Btuas chemical agent that causes high- 

conventional ways to store solar it rises 30 degrees. It takes four velocity crystal growth. (With a 

heat—are big, heavy, and relatively pounds of water or 20 pounds of patent still pending, Herrick's not 
expensive. Phase-changing salts, rock to store the same 128 Btu for naming the agent.) 

Р however, can store the same amount the same temperature increase. The other problems are solved by 
of heat in a much smaller mass, Among the problems encountered turning the salt's storage container 
thus offering potential advantages previously with the salts: at three rpm. “This provides just 
in size and cost. € The material tends not to solid- enough stirring action to keep the 
_ One such material is sodium sul- ify completely, an effect called en- temperature of the Glauber’s salt 
fate decahydrate, better known as capsulation. This reduces the salts uniform and very close to the wall 
Glauber’s salt and sold for a mere  heat-storage capacity. temperatures," says Herrick. “Un- 

* 1% cents a pound. 'The use of this € The material tends to build up der these conditions, the material 


corrosive, sticky material as a solar- 
heat-storage medium has been un- 
successfully attempted for more 
than 30 years. Now researchers at 
GE’s Schenectady R&D Center say 
that a “rolling cylinder” they’ve 
developed solves the problems, 


on the walls of its container, acting 
as insulation. 

€ The material supercools before 
it starts to solidify. 

"Nature says, ‘I don't want to 
crystallize, I'll stay liquid. I'll let 
you cool me down 40 degrees below 


crystallizes on nuclei in the liquid 
and not on the cylinder walls." 

A 55-gallon drum is the largest 
prototype to date. Herrick's R&D 
team is now embarking on a 30- 
month scale-up program under 
Dept. of Energy sponsorship. 
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Help for 
inventors 


Innovation center 


gives cheap, 
expert advice 


Got a better mousetrap? 
For $50, you can find 
out if it will sell 


By DOUGLAS COLLIGAN 


It was a simple idea. She had de- 
signed a set of flowerpots with one 
flat side each so they could be hung 
on the wall or used as bookends. 
Since she had no experience as an 
entrepreneur, she went to an inven- 
tion-development company—a pro- 
fessional-looking outfit with branch 
offices across the U.S. 

An “idea broker" there examined 


Slick marketing brochure features market analysis of Uniwrench's viability, description of wrench, color photos, profes- 
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her idea, said it had potential, and 
offered her an invention-develop- 
ment contract. The company would 
provide professional drawings of 
her idea and promote it to manufac- 
turers. The inventor signed the con- 
tract, paid the $1500 fee, and wait- 
ed. But other expenses followed: 
fees for market-analysis studies, 
patent searches, and patent applica- 
tions. By the end of several months, 
the inventor had spent $3000. АП 
she had to show for it was a large 
pile of paper, two flowerpots, and 
one patent—from the Canadian 
patent office. And that was prac- 
tically worthless outside of Canada, 


Plastic prototype of 
a unique combination 
wrench is now being 
sent by the center to 
large tool-making cor- 
porations, along with 
the marketing bro- 
chure shown below. 
The Uniwrench ad- 
justs at both ends to 
fit most American- 
and metric-size nuts. 


according to a lawyer for the New 
York attorney generals office, 
which is investigating the firm. 

The woman could have saved 
$2950 and still gotten more for her 
money if she had known about the 
University of Oregon's Innovation 
Center. There a team of experts 
evaluate ideas for a $50 fee and 
tell the inventor how likely the 
idea is to succeed. 

This service is one result of a 
three-part experiment by the Na- 
tional Science Foundation. Its goal: 
to preserve that rare breed of think- 
er, the independent inventor, from 
near extinction. 

Back in 1973 when the experi- 
ment was begun, the state of the 
solo inventor was pretty bleak. Al- 
though the total number of patents 
issued since 1953 had risen steadily, 
the proportion of those issued to 
independent inventors had dropped 
by almost half. To help reverse 
this trend, the National Science 
Foundation put aside a little less 
than $4 million for what is called 


the Innovation Center experiment. ~ 


LÀ, 


Three schools—the Massachusetts 
Institute of Technology, Carnegie- 
Mellon University, and the Uni- 
versity of Oregon—were given part 
of this money to set up three dif- 
ferent kinds of innovation centers. 

MIT and Carnegie-Mellon chan- 
neled their funds into special teach- 
ing programs for their students, giv- 
ing them the skills to develop and 
market new ideas. Dr. Gerald 
Udell, director of the University of 
Oregon’s center, decided to use the 
funds to offer a public service to 
all independent inventors. Udell 
wanted to develop a cheap and eff- 
cient way to evaluate the promise 
of an inventor's idea and to give 
guidance for further development. 

“To put it bluntly,” Udell said, 
“we want to keep people from get- 
ting ripped off by idea brokers." 
A highly energetic man, Udell gets 
tremendously excited and indig- 
nant about the brokers. “Anyone 
who accepts that kind of up-front 
money—fees of $1000 to $2000— 
without doing a meaningful evalua- 
tion is automatically suspect in my 
book," he says. 

That suspicion is shared by the 
Federal Trade Commission (FTC), 


G G We want to keep people 
from getting ripped off 
by idea brokers' 99 


which has been investigating the 
$100 million invention-development 
industry. One of its findings: While 
the firms are very good at taking 
inventors money, they're not so 
good at developing successful in- 
ventions. Ín an investigation of one 
firm, the FTC found that although 
39,000 clients had paid fees rang- 
ing from $1000 to $2000, only 10 
ever made any money from their in- 


ventions. Another FTC investiga- 
tion in California found that of the 
30,000 clients who paid a firm 
similar fees, a grand total of three 
had successful inventions. 

Last year the two largest idea 


` brokers in the country were tar- 


gets of five lawsuits filed by the 
FTC and the attorneys general of 
New York and California. The 
firms were accused of using decep- 
tive advertising practices in prom- 
ising all kinds of help and then 
seldom giving it once the inventors 
paid the fees. 

Seeking a more honest alterna- 
tive, Udell and his staff decided to 
design an evaluation system broad 
enough to adapt to just about any 
invention, but specific enough to 
make it valuable to the inventor. 
The concept is not new. Many cor- 
porate R&D departments use some 
kind of formal or informal evalua- 
tion in judging new ideas, but as 
Udell and his co-workers discov- 
ered, none was general enough for 
their purposes. After making a 
thorough study of the more than 
200 evaluation systems already in 
existence, the Oregon group de- 
signed its own. 

The result is a 33-point comput- 
er program that’s an extremely so- 
phisticated profile of what can 
make or break an invention. The 
evaluation covers five general 
areas: 

e Society: Is the idea safe for 
and beneficial to society"? 

© Business risk: Is the idea like- 
ly to make a profit? 

e Demand: How much of a need 
is there for the idea? 

өе Market acceptance: 
enough people want 1t? 

ө Competition: How extensive 
and how tough will it be? 

The evaluation process itself is 
uncomplicated but thorough. Each 
idea submitted is handled by a 
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Practical duo—a speed handle and a 
ratchet wrench—is now being promoted 
by the center. The handle both steadies 
the wrench in tight spots and speeds up 
the process of starting or removing nuts. 


Space-saving, full-size table (above) 
folds flat to the wall (top). A Minnesota 
furniture company paid the table's in- 
ventor $65,000 for rights to the design. 
He could get $200,000 more in royalties. 


sional drawings, and patent information. Center prepares similar brochures for most inventions with market potential. 
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team of three to five evaluators. 
The team approach, Udell says, 
helps eliminate personal bias and 
produces a more objective evalua- 
tion. 

The evaluators may be on the 
university faculty, experts from the 
Western Inventors Council (a non- 
profit organization set up to assist 
independent inventors) or highly 
skilled students. 

“We do not turn ideas over to 
undergraduates or inexperienced 
students," Udell is quick to explain. 
“The average age of these student 
evaluators is about 32—they are 
professional people who happened 
to come back to school.” 

To simplify the evaluation pro- 
cedure, each team member fills out 
a printed form that has a multiple- 
choice breakdown of each of the 
variables. For example, the evalua- 
tion-form entry for investment 
costs reads: 

“The amount of capital and other 
costs necessary for development to 
the market-ready stage would be: 

O Greater than returns—should 
be dropped. 

O Excessive—might be recover- 
able. 

[] Heavy—probably recoverable. 

[] Low—recoverable within two 
years. | 

[] Don't know. 

[] Not applicable." 

The evaluator checks off the ap- 
propriate statement and can add 
a written explanation. Completed 
forms are fed to a computer, which 
compiles their findings. The result- 
ing computer printout, along with 
an explanatory booklet and any 
written comments is sent to the in- 
ventor. 

Anyone who has an idea for an 
invention can have an evaluation 
done. Just request a copy of the 
Innovation Registration and Dis- 
closure Booklet from the Innovation 
Center (131 Gilbert Hall, College 
of Business Administration, Uni- 
versity of Oregon, Eugene, Oregon 
97403). Fill in the booklet and send 
it back with $50 and any available 
mechanical drawings, sketches, 
photos, or explanatory information. 
“Generally, the more detailed the 
information supplied," said Udell, 
“the more thorough the evalua- 
tion." 

Your idea doesn't have to be at a 
highly advanced stage—no working 
models or prototypes are necessary, 
for example—and it does not have 
to be patented. In fact, Udell rec- 
ommends against automatically 
getting a patent. “It’s in the in- 
ventor's best interest to get some 
input before deciding whether to 
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get a patent," Udell says. “It just 
doesn't make sense to get a patent 
and then determine if an idea is 
commercially feasible—especially 
since a patent can cost hundreds of 
dollars." 


How ideas fail 


Besides saving the inventor from 
wasting money patenting a doomed 
invention, an objective evaluation 
can also save him from wasting pre- 
cious time. Аз an example, Udell 
describes a device designed to cir- 
culate the heat from four gas-stove 
burners around the inside of a rec- 
reational vehicle. The inventor had 
spent 20 years of his life and about 
$15,000 of his own money on the 
idea—and had even developed a 
prototype that worked beautifully. 

Unfortunately it had some seri- 
ous flaws that hadn't even occurred 
to the inventor. “Тї was a nice prod- 


G G After all, it wasn't a 
corporation that came up 
with the telephone, light 
bulb, and airplane 99 


uct functionally and would have 
done the job," Udell said. “But it 
would have also killed a fair num- 
ber of occupants in an inappropri- 
ately ventilated vehicle." The man 
had to be told he had wasted time 
and money on an idea that was 
doomed from the start. 

Few inventions reach the Inno- 
vation Center in such an advanced 
state, but many do get the same 
kind of verdict. In general, Udell 
estimates that of every 100 ideas 
submitted for evaluation, about 85 
have too many faults to be success- 
ful. Of the remaining 15 with some 
potential, perhaps five might get 
produced. Of these five, one might 
turn a profit for its inventor. 

А number of factors can murder 
even the best idea. Between 50 and 
80 percent of the new products in- 
troduced each year fail—often for 
simple business  miscalculations. 
Even the most experienced have 
failed—General Electric, for exam- 
ple. The Innovation Center's liter- 
ature describes how GE failed to 
successfully market a new line of 
Christmas tree lights. The bulbs 
had a frosty white coating that 
muted the underlying colors. Most 
customers thought the bulbs were 
all white and, consequently, 
wouldn’t buy them. 

To head off such commercial dis- 


aster, the center’s staff will help 
an inventor develop and market an 
idea they think has promise. This 
service is performed for a percent- 
age of royalties, or for a negotiated 
fee. In general, the center sees two 
types of promising ideas: transfer- 
able inventions, suited to the spe- 
cial needs of a large corporation; 
and marketable ideas that could be 
the foundation of a small business. 
Marketable ideas, according to 
Udell, can produce enough money 
to make a profit but not on a scale 
large enough to appeal to large cor- 
porations. “There are companies 
that won't touch an idea that can't 
produce $5 million in sales," Udell 
explains, “simply because they 
cant make money on something 
that generates any less." 


Two money-makers 


In spite of the odds, some ideas 
that the Innovation Center evalu- 
ated did turn out to be profitable. 
One marketable concept became a 
modest success as Rare Ore, Inc. 

А group of enterprising students 
had dreamed up the idea of selling 
low-grade gold ore. They bought up 
ore that contained too little gold 
to be worth processing, packaged 
it, and sold it as a novelty item. 
The Rare Ore venture was success- 
ful enough to help pay for the costs 
of college and then some. 

On a slightly larger scale, the 
Innovation Center evaluated and 
helped promote an idea that was 
perfect for technology transfer. It's 
a unique hinge design that makes a 
wall-mounted table fold back al- 
most flush against the wall (see 
photos). According to Dick Bue, 
spokesman for SICO, Inc, the 
Minnesota furniture company that 
bought the design, “The table is 
ideal for small apartments and 
other places where space is scarce. 
When folded down and out of the 
way, the table protrudes less than 


an inch from the wall.” As a result - 


of licensing fees and royalties, the 
inventor could make a substantial 
profit. 

Not all devices or ideas that pass 
the evaluation process end up mak- 
ing money. One invention thought 
to have promise was a gadget de- 
signed to cure bedwetters by be- 
havior modification. It was a small 
sensing device a child could strap 
on before going to sleep. As soon 
as the device sensed the first drops 
of urine, it would set off an alarm 
and wake the sleeper. It was cheap- 
er, simpler, and much more effec- 
tive than comparable products and 
had every indication of success. The 


[Continued on page 182] 
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Our tests show that a Kevlar 
boat is lighter, quieter, 
and easier on fuel 


By BOB STEARNS 


There's growing interest in Kevlar 
boats because the new fiber prom- 
ises many advantages over fiber- 
glass. Do all those big claims really 
stand up, though, when you actually 
build a boat with Kevlar? 

To find out, I decided to dupli- 
cate a fiberglass boat I own—using 
new Kevlar 49 reinforcing in place 
of the old standby material. Then, 
using the data I’ve carefully col- 
lected since 1969 on the fiberglass 
model, I compared its performance 
with Kevlar. 

Гуе owned two 17’ 8” Hewes 
Bonefishers—special shallow-water 
open fishermen—for the past eight 
years. The boat builder, Bob Hewes 
of Miami, Fla., agreed to help me 
with the test. Hewes has used the 
same molds since he started build- 
ing this boat, except for some mod- 
ifications of the center control 
molds, so an exact duplication was 
easy. 

If we’d simply substituted Kevlar 
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for certain layers of fiberglass in a 
low-profile boat like the Bonefisher, 
we'd have gained a weight saving 
of only eight to 10 percent. So we 
asked Dr. Robert Dainton of Du 
Pont's Kevlar Special Products Di- 
vision to design a lay-up that would 
produce a greater weight saving 
without sacrificing hull strength. 

Dr. Dainton recommended a hull 
laminate consisting of three layers 
of l5-oz. chopped-strand fiberglass 
mat (CSM) sandwiched alternately 
with two layers of 15-oz. Kevlar 
woven roving. The original hull in 
fiberglass was a composite of four 
layers of 114-0z. CSM and three 
layers of 24-oz. woven roving. We 
expected the Kevlar-reinforced ver- 
sion of this hull to have approx- 
imately the same strength as and 
somewhat more stiffness than the 
fiberglass boat, though the material 
would be only 60 percent as thick 
as the original glass hull. 

A big bonus for the Kevlar ver- 
sion is its ability to withstand fa- 
tigue—a serious limitation of fiber- 
glass hulls. That’s the main reason 
why most quality fiberglass hulls 
are *overbuilt"—more material than 
is actually needed for strength is 

Continued 


High-flying Kevlar boat is piloted by 
author, who gave it repeated rough 
tests, Kevlar Bonefisher weighs 140 Ibs. 
less than fiberglass original (inset) with 
same 85-һр engine; with 75-hp engine 
and smaller battery it's 252 Ibs. less. 


Dainton of Du Pont, who's laying out pat- 
tern on Kevlar 49 woven roving. Cutting 
took a little longer than with fiberglass. 
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added in order to reduce, through 
increased stiffness, the probability 
of long-term fatigue failure caused 
by constant flexing. Laboratory tests 
have proven that Kevlar 49 can 
withstand thousands of times more 
moderate-to-heavy-tension fatigue 
cycles (the lab test that approx- 
imates flexural fatigue) than fiber- 
glass. 

Fourteen separate molds are re- 
quired to build a Hewes Bonefisher. 
Kevlar 49 was used only to rein- 
force the hull, gunwale, and inner 
liner. All other components were 
constructed entirely of fiberglass 
(with wood backing where needed) 
in the same manner as the standard 
fiberglass version of the boat. A few 
more pounds could have been saved 
if Kevlar reinforcing had been used 
in all of the components, but the 
800-to-1000-times higher cost made 
it economically unfeasible. 


Workman applies layer of  '^5-oz. 
chopped-strand glass mat (CSM) before 


We couldn’t eliminate a number 
of “constants” that affect the Bone- 
fisher’s weight. Wood is used as 
backing for casting platforms and 
gunwales. Even though the use of 
Kevlar reduces the amount of resin 
required (resin is heavy—about nine 
pounds per gallon), a 10 percent re- 
duction in resin means only about 
45 pounds. Also, Kevlar 49 alone 
can’t be used—fiberglass CSM is 
necessary as a “blotter” layer be- 
tween Kevlar roving layers to as- 
sure good bonding and laminate 
strength. 

The hull of my original Bone- 
fisher weighed 1040 lIbs.; the Kev- 
lar Bonefisher, an even Ibs.—a 
weight reduction of 18315 percent. 


top speed of glass boat with 85-hp—and 
saved 145 gal. of fuel a year, tests indi- 
cated. Here author checks meter. 


Kevlar boat with 75-hp Johnson matched 


Fiberglass vs. Kevlar 49 While that doesn't seem like a lot, 
= | Fiberglass ^ Kevar49 it leads to further weight savings. 
strength ES 10 19-20 My tests proved that а 131% per- 
"prd. dad oe 50 cent hull weight reduction made it 
Approximate number possible to hit the same speed with 
а оки. ioo 19004 а smaller engine, and that the Kev- 
прргоітиіе number lar boat was faster with the same- 

ycles for fatigue . В | 
failure moderate 1000- More than 10 size engine. The same Johnson 85 

эз оа тшп that we used on the fiberglass Bone- 
*Laboratory test approximates effects of flexural fatigue fisher produced top speeds two mph 


Performance comparison: Fiberglass vs. Kevlar Bonefisher 


1975 Hewes Bonefisher, 1977 Hewes Bonefisher, Kevlar, with: 

fiberglass, with 1977 "S Sid 

85-hp Johnson 1977 85-hp Johnson 1978 75-hp Johnson 

RPM МРН GPH MPG RPM МРН GPH MPG RPM МРН GPH MPG 

1500 5.14 1.72 2.99 1500 5.16 171 3.02 1500 4.21 0.92 458 

2000 6.76 2.45 276 2000 6.92 2.46 281 2000 5.80 1.26 4.60 

2500 11.11 3.46 3.21 2500 1177 346 340 2500 7.24 223 3.25 

3000 1667 417 4.00 3000 17.26 420 411 3000 997 3.21 3.11 

3500 21.90 4.64 4.72, 3500 2288 4.63  4.94* 3500 1836 331 5.55 

4000 27.27 5.84 4.67 4000 29.05 590 4.92 4000 2317 336 6.90* 

4500 31.25 7.50 4.16 4500 3245 7.51 432 4500 2731 433 631 

3100 3579 9.27 3.86 5200 3781 9.36 404 5000 3012 511 5.89 
5500 34.23 7.03 4.87 
5700 35.86 7.89 4.54 


“Indicates most economical cruising speed 
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layer of Kevlar goes on. Three layers of 
CSM, two of Kevlar form sandwich. 


higher with the Kevlar hull (see 
table). 

The Kevlar boat with a Johnson 
75 was able to attain the same top 
speed as the glass hull with the 85, 
at a considerable improvement in 
fuel economy. The reason? The 
three-cylinder 75 weighs 62 Ibs. 
less than the four-cylinder 85, thus 
bringing the weight reduction up to 
202 165. Also, the lighter boat/motor 
combination meant we could get 
sufficient thrust from a 12-V elec- 
tric trolling motor—instead of the 
24-V system required with the fiber- 
glass/85-hp rig. The lighter battery 
chopped another 50 lbs. off our 
weight. 

The fiberglass/85-hp rig deliv- 
ered the best fuel economy when 
cruising at 3500 rpm. The boat 
went 21.90 mph, the engine burned 
4.64 gph, and I was able to get 4.72 
mpg in no wind/current conditions 
(all testing was done at the Miami 
Marine Stadium). In the overall 
cruising range of 3500 to 4500 rpm 
for the 85, the Kevlar boat realized 
an average 4.6 percent increase in 
fuel economy. But, by switching to 
a 75 on the Kevlar boat, my fuel 
economy in the 4000-to-5000-rpm 
cruising range rose to an average 
of 41 percent better than that of 
the 85 on the fiberglass boat—and 
without any sacrifice in speed and 
performance (see table). 


Comparing costs 


Hewes estimates that the addi- 
tional cost of a Kevlar reinforced 
Bonefisher (which he calls the Su- 


Eu 


Hull is now almost completed. Note that 
stringers have been locked in place with 


per Bonefisher) is around $360. 
How about net cost to the user? 
If you use a smaller engine, as I 
did, the initial cost difference be- 
tween engines is about $200. This 
reduces the total package price dif- 
ference between Kevlar and fiber- 
glass to about $160. If I run that 
75-hp engine at cruising speed for 
a total of 100 hours per year, I'll 
use approximately 355 gallons of 
gas as compared to about 500 for 
the 85 on the fiberglass boat. At the 
current cost of gasoline and out- 
board oil, my net savings would be 
about $125. So by the end of one 
year, the total cost difference be- 
tween the two rigs would be just 
$35. And since fuel costs will con- 
tinue to rise in the foreseeable fu- 
ture, the lighter, more efficient rig 
will actually save me quite a bit in 
operating costs over the years. 


Lifetime and strength 


This still leaves two questions 
unanswered: How long will a Kev- 
lar-reinforced boat last when com- 
pared to fiberglass, and is the 
Kevlar hull, with its lighter con- 
struction, as strong as fiberglass? 

Kevlar 49 has been used in boat 
construction since 1973. The first 
boats were canoes and kayaks, 
which thus far have proved to be 
far tougher than either aluminum 
or fiberglass on a weight-for-weight 
basis. Kevlar is used by 25 canoe 
and kayak manufacturers. 

Fatique failure is the most com- 
mon problem with fiberglass hulls. 
Fiberglass has a poor ability to 


strips of 3-in.-wide Kevlar unidirectional 
fiber tape at 16-in. intervals. 


withstand constant flexing under 
moderate to strong load conditions, 
such as the constant pounding of 
a choppy sea or the bouncing up 
and down of a trailer bed on the 
road. Kevlar, according to lab tests 
which thus far seem to be support- 
ed by limited field use, can with- 
stand thousands of times more flex- 
ing than fiberglass without failing 
(see table). At the moment all 
indications are that a properly 
constructed Kevlar-reinforced hull 
should outlast an equivalent all- 
glass hull by a wide margin. 

How about strength? Kevlar’s 
popularity in ocean racing has 
grown so rapidly that it has be- 
come the standard by which all 
other hull-construction techniques 
are judged. In the deeper-hulled 
boats used for racing at speeds 
above 85 mph in seas that often 
top 10 feet, Kevlar can save up to 
30 percent of the gross hull weight. 
That means more speed with the 
same horsepower. 

For over a year, Kevlar hulls 
have won almost every major ocean 
race in which they have been en- 
tered. Also, there hasn't been a sin- 
gle hull failure reported to date, 
even though in those same races 
there were numerous hull failures 
with heavier fiberglass boats! 

If damaged, Kevlar-reinforced 
hulls can be repaired with any of 
the same materials used to patch 
fiberglass. The same resins are used 
in the construction of both, and a 
damaged Kevlar hull can even be 
patched effectively with fiberglass 


Prou PM 


Inner liner (here laid up by workmen) is 
made up of CSM and five-oz. Kevlar 
cloth. This lay-up was also used for gun- 
wales of Kevlar Bonefisher. 


cloth or roving if Kevlar 49 patch 
material isn't handy. Epoxy resins 
and putties will also adhere as well 
to Kevlar as to fiberglass. 

One major difference, though, is 
the feel of a Kevlar-reinforced hull. 
Most noticeable is the quietness, 
a result of Kevlars ability to 
damp vibration and absorb sound. 
Even the typical fiberglass res- 
onance caused by waves lapping 
against the hull while at rest is 
absent. The wave noise is still 
there, but it is considerably atten- 
uated and not nearly as objec- 
tionable to a noise-conscious angler. 

When I ran my Kevlar Bonefish- 
er for the first time, I was most 
struck by the sharp reduction of 
noise levels while under way. For 
the first time I was able to hear 
loose gear rattling around in the 
lockers, something I'd never noticed 
with its fiberglass predecessor. 

Even when pushing the hull hard 
into choppy seas or across large 
boat wakes—situations where I nor- 
mally would have throttled back a 
bit—the ride was both quieter and 
smoother than I expected, and a 
definite improvement over the same 
hull in fiberglass. 

What does the future hold for 
Kevlar? Looking back some 25 
years or so, I recall the skepticism 
of many manufacturers about the 
suitability of fiberglass as a boat- 
building material. Time and tech- 
nology overcame all of those objec- 
tions, as I’m sure they will with 
Kevlar in a variety of practical ap- 
plications—including boats. B 
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Speedy sailer 

A huge sail supported by two 
outrigger-like hydrofoils 
gives this vessel—dubbed a 
monomaran—lots of speed, 
say its inventors, Frank 
Delano and Bernard Smith, 
Acorn, Va. 22420. The rud- 
derless hull is steered with 
a lever that controls hydro- 
foil angles. 
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Fold-up cells 

A foldable solar-cell panel 
will simplify recharging 
combat-radio batteries in the 
field. This version, built by 
Solarex, Inc., for the Army, 
weighs 314 Ibs. and fits in a 
standard backpack. In full 
sunlight the panel produces 
24 volts at 0.8 amps. 


Convertible 


Remove Skima 12's fiber- 
glass hood or optional soft 
top and the 21-ft., 12-person 
hovercraft becomes a work 
boat with a one-ton freight 
capacity. A 250-hp Chevro- 
let V8 drives the lift fan and 
ducted propeller. It's made 
by Pindair Ltd., United 
Kingdom. 


Needle floats 


Want to land more fish? Just 
attach these needle floats 
and pin weights to your 
lines, says the British man- 
ufacturer. Plastic cleats 

and a nylon spring latch let 
you put on floats in 10 sec- 
onds. Newark Needle Floats, 
Manor House, N. Muskham, 
Newark, Notts., England. 


Radial racket 


Geostar's radial racket- 
stringing pattern boosts ten- 
nis-ball-to-string friction 60 
percent for better control, 
delivers more power, and 
has a larger "sweet spot,” 
says the develover, Aec-Able 
Engineering Co., Inc., Box C, 
350-S S. Kellogg, Goleta, 
Calif. 93017. 


i 


Rotary-powered 
sports car 


Can the Wankel engine make 
a comeback here? Mazda's 
betting it can with its new 
high-performance RX-7, a 
sporty two-seater that's due 
here this month. The RX-7 
has an improved twin-rotor 
12-A engine. Maximum net 
SAE hp is 100 at 6000 rpm. 
Maximum torque is 105 at 
4000 rpm, and top speed is 
over 120 mph. EPA fuel rat- 
ing is 23 mpg for combined 
city and highway driving. 
The RX-7 is 169 in. long, 49 
in. high, and 66 in. wide in a 
deluxe GS model with five- 
speed manual transmission 
(shown here). Base model 
with four-speed transmission 
is 65 in. wide. Price for the 
base model: under $6000. 


Storage blobs 


Can't find a place for such 
items as screwdrivers, pens, 
and keys? Londoner Oliver 
Hood won a design prize for 
his prototype “blob” storage 
system. Plastic-foam blobs 
of varying hardnesses secure 
items. C/O Messrs. Dunlop, 
10-12 King St., London 
SW1Y 6RA, England. 
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Twin turbos 


The seven-place Hustler has 
a turboprop engine in the 
nose and a standby turbofan 
jet engine in the tail. Devel- 
oped by Jet Industries of 
Van Nuys, Calif., the new 
plane's STOL characteristics 
enable it to take off or land 
in less than 670 ft. 
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Super sub 


It's the fastest submersible 
in its class, says Perry 
Oceanographics (Riviera 
Beach, Fla.). Designed for 
oil-well work in treacherous 
currents off Brazil's coast, 
the PC1803 maneuvers at 
four knots. Four crew mem- 
bers can work at depths 
down to 984 ft. 


Fold-up chair 
Relax anywhere in a full-size 
deck chair that folds into a 
25-in. carrying bag. The 
chair, which adjusts to eight 
positions, has an umbrella 
and storage pocket. It's eight 
Ibs. "The Chair," by Jab In- 
dustries (352 Park Ave. S., 
N.Y., N.Y. 10010), is about 
$40 in stores. 
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Total lens 

Wide angle, tele. macro—the 
new Tamron 35-80mm f/2.8- 
3.5 macro/zoom is called the 
“total’’ lens by its distributor, 
BMC (Box 1102, Woodside, 
N.Y. 11377). In macro mode, 
it produces a 1:2 image- 
object ratio—half life size. It 
weighs 1814 oz., is 31% in. 
long, sells for $440. 


Fast-film 

pocket cameras 
There's a new line of Kodak 
110 (pocket) cameras, de- 
signed to take the versatile 
400-speed color-negative 
films introduced by Fuji and 
Kodak last year [PS, July 
"77]. Three of the models, 
including the Ektra 2 (left) 
and the Tele-Ektra 2 (inset), 
feature a protective cover 
that swings open and locks 
to form a handle. Both 
cameras have a 22mm f/5.6 
three-element lens; the Tele- 
Ektra, in addition, has a 
44mm f/5.6 lens for tele 
use. Exposure is controlled 
by shutter speeds—1 /60 to 
1/500—determined by film, 
flash, and a two-position 
user setting. Ektra 2 is 
$31.95; Tele-Ektra 2, $44.95. 


Horizontal array for 
FlipFlash 


A new version of the Flip- 
Flash will be appearing in 
stores this summer: FlipFlash 
Il. You'll spot it because the 
bulbs are arrayed horizontally 
(instead of vertically) in 
white (instead of chrome) 
reflectors. The new bulbs 
generate БО percent more 
light than the old ones, 
claims General Electric, and 
a molded Fresnel-patterned 
cover evens the illumination, 
preventing hot spots. Light- 
distribution ratio, center to 
side, is 1.3:1 against the 
previous 2:1. А "до dot” 
system on the back shows 
how many flashes you have 
left and which bulb will 

fire next. 


Dual-use dryer 
Filtered, thermostatically 
controlled warm air blows 
over prints (resin-coated) 
or film for fast drying in the 
APD dryer. It takes four 
11-by-14 or 16 5-by-7 prints 
(in a removable rack) or 12 
35mm reels. It's $75 from 
Spiratone, 135-06 Northern 
Blvd., Flushing, N.Y. 11354, 


Tripod leveler 

All three tripod legs extend 
to exactly the same length if 
you use a measuring tape, 
and Pace Photo Products 
(2204 Morris Ave., Union. 
N.J. 07083) has one just for 
that job. The Leveling Tape 
is a clear, self-adhesive vinyl 
with inch markings. Three 
20-in. strips are $1.95. 


Full-feature 
compact SLR 


Now Konica has a lightweight 
full-feature compact SLR, too, 

plus a matching autowinder. 

The new Autoreflex T-4 

weighs only 26.1 oz. with 

50mm f/1.7 lens. The auto- 
matic-exposure system is the 
shutter-priority type (you 

pick the shutter speed; the ү 
camera selects the lens 
opening). The vertically mov- 
ing focal-plane shutter offers 
speeds of one to 1/1000 
sec. À special switch makes 
possible precise multiple 
exposures. The 10.5-oz. 
autowinder, powered by six 
AA cells, can transport film 
at a rate of 1.6 frames per 
sec. The T-4 with 50mm 
f1/1.7 lens lists for $415. 
The autowinder is $130. 


\Nhat's New 
IN BOATING 


BY SUSAN RENNER-SMITH 


Fire fighter 

Fire in your engine box? A 
heat-sensing coil in the 
Fiquench system automati- 
cally triggers a Halon 1301 
extinguisher. There’s also a 
manual discharge switch. The 
system protects up to 150 
cu. ft. of engine space. Fike 
Corp., 704 S. 10th St., Blue 
Springs, Mo. 64015. $290. 


Paddle mates 

This versatile craft is either 
canoe or kayak, depending 
on how you finish the basic 
fiberglass hull. A low center 
of gravity makes the 1012- 
ft. hybrid a stable, easily 
handled boat, says Aladdin 
Prod., Box 231, Wiscasset, 
Me. 04578. Hull plus in- 
structions: $119. 


puddle dippa 


Boat roller 

Wheeled dollies sink in 
sand, but not the Roller-eze. 
With it clipped to the stern, 
one person can easily tug a 
boat over sandy or rocky 
beaches, says Emeic, Box 
71, Suncook, N.H. 03275. 
The 18-ft.-long, removable 
roller can support a 12-ft. 
boat. It's $32.50 ppd. 


Movable cleat 

Need a cleat just where you 
don't have one? No problem 
—release the thumbscrew 
and scoot the Midship Cleat 
along the track. Use the 
movable cleat with a 1-in. or 
1*4-in. T-track. Price: $19- 
$22 from Nautical Engineer- 
ing, Box 486, Plymouth, 
Mich. 48170. 


Ratchet winch 


This two-speed winch gives 


your back a break. Like a nor- 
mal winch, cranking clock- 
wise engages high gear for 
speedy tacking. Going coun- 
terclockwise triggers a ratch- 
et action for extra power. M. 
S. Gibb Ltd., Warsash, South- 
ampton SO3 6ZG, England. 
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Handy holder 

Clear the decks! The Snap- 
per stores lines neatly just 
where you need them. Its 
barbed catch locks line in; a 
quick-release lever easily 
frees it. The nylon line hold- 
er epoxies to most boat sur- 
faces, costs $3.75. United 
Yachting, 23230 Tireman 
Ave., Dearborn Hts., Mich. 


Adjustable cord 
Bind anything from oars 
(above) to sails with Super 
Cinch-It. Stretch cord ad- 
justs from three in. to six ft., 
depending on where you 
hook its notched nylon 
"tooth.'"' Finger loops at each 
end make tie-downs safe. 
1.5.1. Mfg., 3116 Monticello, 
Dallas, Tex. $2 each. 
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\Nhat's New 
IN TOOLS 


BY R. L. STEPLER 


Drill-powered chainsaw sharpener 

Your quarter-inch electric drill supplies the muscle for this 
chainsaw sharpening device. The Pro Sharpener features a 
miniature grinding wheel that the manufacturer claims pro- 
duces a ground edge on the saw tooth—sharper than a filed 
edge. The grinding wheels come in five sizes from 1% inch to 
14 inch, to fit all chainsaws. A built-in gauge measures the 
proper guide tooth height. With three grinding wheels (you 
specify the size), the unit costs $14.90 from Pro Sharp Corp., 
Box 11378, Newinaton, Conn. 06111. 
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Torch 

The Jet Torch Il has full 
braze-welding capabilities 
with low-cost propane, says 
Bernzomatic. 115 $19.95 
price tag includes pressure- 
regulated burner head, spark 
lighter, two brazing rods, 
and a 14.1-oz. cylinder of 
propane. 


Sanding block 
They're flexible, washable, 
and reusable, says Coastal 
(Trumbull, Conn. 06611). 
sanding Sponges can be used 
wet or dry, and their flexible 
cores let them follow irregu- 
lar surfaces. They're offered 
in medium /fine or medium / 
coarse, with abrasive on all 
sides. Price: $1.20. 


Laminate trimmer 
This edge trimmer for lam- 
inates and veneer is said to 
cut flush with the surface 
without marring it. A steel 
cutting disk aligned with the 
tool's smooth underside 
slices off protruding material 
until it's level with adjacent 
surface. CeKa Works Ltd., 
Pwilheli, Gwynedd, North 
Wales, U.K. 


Handsaw 

Horizontal cuts should be 
easier with Disston's Twist- 
n-Lock saw because the 
tool's removable blade can 
be rotated to any position. 
Blades are available for cut- 
ting wood, metal, and wall- 
board. 


Unsinkable axe 

Axe overboard? Don't worry; 
this one floats. Pour 30 oz. 
of sand into Flot-Axe's hol- 
low handle, and it's ready 
for use. The 12-oz. tool is 
cast of lightweight heat- 
hardened alloys. It's $24.95 
from Lilia, Inc., Box 21-4333, 
Sacramento, Calif. 95821. 


Digital tach 
GrahamTach's digital read- 
out shows rpm or fpm, up- 
dated every second. The 
cast-aluminum, hand-held 
device has a range to 19,999 
rpm, uses four AA batteries. 
It's $169 from Graham 
Transmissions, Box 160, 
Menomonee Falls, Wis. 
53051. 
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\Nhat's New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Water detector 


| Battery-operated Flood Guard 

sounds the alarm when one 
of its sensors detects water. 
One unit offers protection 
against failed sump pumps, 
backed-up drains, leaking 
basement walls, and over- 
flowing toilets. It's $14.95 
from Symtec, Box 462, 
Farmington, Mich. 48024. 


Standby generator 

A lockable, weatherproof ABS enclosure holds Homelite's 
model HSB50-1 emergency generator. The self-contained unit 
puts out bOOO watts at 60 Hz, 120/240 volts AC. That's 
enough, says Homelite, to power your heating system, water 
pump, refrigerator, a few lights, and other essential ap- 
pliances in a blackout. The rig features a 10-hp engine, five- 
gallon fuel tank (enough for eight hours of operation), electric 
start, automatic oil-level monitor, and emergency rope start. 
Cost: about $2000, installed. Homelite, Box 7047, Charlotte, 


N.C. 28217. 


Ceiling hook 

No drilling for toggles or 
mollies with Hollowall hooks: 
A toggle-bullet penetrates 
wallboard with the tap of a 
hammer, then flips to form 

a T. Turning the hook screws 
the bolt into the bullet, se- 
curing it. Gries Reproducer 
Co., 400 Beechwood Ave., 
New Rochelle, N.Y. 10802. 


Sauna stove 


Wood fires the Aito sauna 
stove. Lined with mineral 
wool and firebrick, the Fin- 
nish-made stove contains 
heat-retaining periodotite 
stones and is said to provide 
two days of sauna bathing on 
one firing of wood. Solar 
Sauna (Box 466, Hollis, N.H. 
03049) sells it. 


Gas alarm 


Leaking natural gas, LP, or 
propane causes McGraw- 
Edison's gas detector to 
sound a piercing alarm. Green 
and yellow LED's indicate 
unit is powered and opera- 
tional. Price of the solid-state, 
plug-in device: $49.95, Mc- 
Graw-Edison, 1801 N. Stadi- 
um, Columbia, Mo. 65201. 


Oil furnace 


Blueray's blue flame means 
higher efficiency and zero 
smoke emissions, claims the 
maker (Blueray, 375 N. 
Broadway, Jericho, N.Y. 
11753). ERDA tests show an 
average efficiency of 83.4 
percent for the furnace, which 
reburns the waste products of 
fuel-oil combustion. 


Door insulation 
semirigid, vinyl-backed fiber- 
glass panels easily clip in 
place to insulate steel ga- 
rage doors. А package of 
eight covers single-car doors 
up to nine feet wide. Stanley 
Door Systems, 2400 E. 
Lincoln, Birmingham, Mich. 
48012, makes it. 
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\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Preprogrammed 
home computer 

Pop in a preprogrammed 
cartridge and the VideoBrain 
is ready to compute your 
finances; do cash 
management, real-estate 
analysis, and stock 
evaluation; or tutor your kids 
in math, Connected to your 
TV set, the home computer 
produces color images and 
words for each of the 12 
programs presently available. 
A keyboard and two paddle 
levers allow you to control 
and respond to programs 
being run. The computer runs 
from instructions supplied by 
the individual cartridges. The 
VideoBrain is $500 from 
Umtech, 150 5. Wolfe Rd., 
sunnyvale, Calif. 94086. 


Money watcher 


Enter the area code of your 
next phone call on the 
Tele-Coster | keyboard and 
you'll save money: A digital 
display shows time and 
phone charges, warning when 
the next unit charge is coming 
up. It's made by UVC Corp., 
66 Commack Rd., Commack, 
N.Y. $99.95. 


Musical doorbell 


Hook the doorbell button to 

a Door Tunes unit anda 
visitor will be playing your 
song, or any one of the 24 
selections available—from 
Mozart to Stars and Stripes— 
at the flip of a switch. 

It's $49.95. From Internet, 
8383 Wilshire Blvd., Beverly 
Hills, Calif. 90211. 
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Super CB 


GE calls this the SSB 
Superbase, but you might 
think of it as the most 
flexible single-sideband CB 
rig made. There's a button 
and display for just about 
every operational mode—in- 
cluding dual antennas. GE's 
3-5875 base station is 
$469.95. 


Snap-on cover 


If you have speaker cables, 
extensions, or even intercom 
lines that run above the 

floor line, place them in this 
Flexiduct Cord-Cover., It 
protects both cable and 
pedestrians. It's made by 
Winders & Geist, 1821 
Yolande, Lincoln, Neb. Price: 
$7.95 for a six-foot length. 


Highest power 


If you want a receiver with 

a little power, buy anything. 
If you want one with the most 
power available, however, 
turn on this Pioneer SX-1980. 
You'll have 270 watts per 
channel available when you 
need it. DC amp is relay- 
protected against overload. 
It's $1250. 
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\Nhat's New 


FOR YOUR CAR 


BY RICH CEPPOS 


Tire saver 


When the piston in the 
Tiresaver valve-stem cap is 
below the cap's edge, your 
tire needs air. Available for 
all car and truck tires, they re 
$5.75 for a set of four. 
International Marketing and 
Trading Corp., Suite 704, 
1522 K St., N.W., Washing- 
ton, О.С. 20005. 


Washer warmer 


Warm windshield-washer 
fluid minimizes icing in winter 
and eases bug cleanup in 
summer. The tiny heat 
exchanger clamps onto the 
radiator or engine. Price: 
$12.50. Oliver Industries, 
Inc., 781 Whalley Ave., P.O. 
Box 3104, New Haven, 
Conn, 06515. 


Van roof 

The sleek Vista-Max 
fiberglass van roof provides 
added head room and can 
support 500 Ibs. of cargo. 
Its Plexiglas skylight 
brightens any van's interior. 
It installs in a weekend, says 
Nunn Plastics Corp., 421 W. 
Main St., Lexington, lll. 
62753. Price: $795. 


RV tire 


When the going gets tough, 
the Scat Trac Mud Wamper 
gets going, says distributor 
J.C. Penney (1301 Ave. of 
the Americas, New York, N.Y. 
10019). The high-flotation 
nylon-cord Wamper is 
designed specifically for 
swamp, mud, and clay. Prices 
start at under $70. 


Gasket sealer 

Copper Spray-A-Gasket is 
specially formulated to seal 
hard-surface, non-absorbent 
gaskets, says Woodhill 
Permatex (18731 Cranwood 
Parkway, Cleveland, Ohio 
44128). It contains copper to 
help eliminate hot spots, 
improve heat transfer, and to 
fill minor irregularities. 


RV fan 

Flexible RV radiator fans 
perform more efficiently, says 
Valley Tow-Rite (1313 S. 
Stockton St., Lodi, Calif. 
95240). The fans (fiberglass, 
$18; stainless, $30) draw the 
maximum volume of air at 
low speed when it's needed 
most. At high speed they 
flatten and use less power. 


Pickup racks 

When you're through hauling 
cargo, the side racks of the 
Sportsman's Bench pickup 
bed flip down for use as a bed 
or bench. Stephen Wood 
Products, Inc., 605 Huron, 
P.O. Box 669, Grayling, 
Mich. 49738. Price per pair: 
$170 (6-ft. length) and 
$200 (8-ft.). 


instanf movies 


Heres what it's like to use the 
new Polaroid system 


No skill is required, and— 
to a PS editor's surprise— 
it's the life of the party 


By EVERETT H. ORTNER 


The hit of the last two parties in 
my home, and of Christmas dinner 
in the home of friends, was a treat 
no one had sampled before: instant 
movies. Almost before I'd finished 
shooting a Polavision cassette, a 
crowd would have gathered before 
the Polavision projector—or “play- 
er," as the Polaroid people call it— 
waiting impatiently during the 90 
seconds it takes for the film to be 
processed, the player to light up, 
and the show to go on. More, they 
stayed on to watch each cassette 
being rerun over and over. Buffet 
table, punch bowl, and bar were 
deserted while our guests watched 
in fascination the almost-instant re- 
play of scenes they had just wit- 
nessed. 

This newest miracle from Dr. Ed- 
win H. Land, the inventor/board 
chairman of Polaroid Corp., in- 
volves two major components: the 
player, just mentioned, and a light, 
simple, automatic-exposure movie 
camera. But the true heart of the 
system is the cassette that holds 
the 381% feet (and 21% minutes) of 
super-8-format film [see “Inside 
Polaroid's Instant-Movie System," 
PS, Aug. "77 ]. The film never leaves 
the cassette. It is exposed within 
the cassette in the camera. It is 
both processed (in a reagent cham- 
ber in the cassette) and played 
when the cassette is inserted in the 
player. 

The film is like no other on the 
market. There are no dye images 


106 | POPULAR SCIENCE 


through which light is projected. 
Instead, images are trapped through 
microscopic stripes of color imprint- 
ed on the back of a polyester film 
base. These stripes—red, green, and 
blue, 4500 per inch—break up the 
incoming light into the same three 
color components. 'The light exposes 
a series of silver-halide layers on 
the film. In processing, the images 
formed in these layers are changed 
through chemical magic into posi- 
tive silver images. And finally, on 
projection, these silver images dis- 
tribute the light back through the 


Player's 12-inch (diagonal) screen is 
about the size of a small TV. 


colored stripes in the same pattern 
(and thus colors) created on ex- 
posure, 

In image quality, Polavision is 
inferior in almost every way to reg- 
ular super-8 film. But is it fair to 
Judge this system by normal stan- 
dards? Remember, Polavision at- 
tempts what no other system does: 
to deliver the show immediately. 
Anyway, let's get the bad things 
out of the way first: 

® Close up, the screen image has 
an odd "pointilistic" appearance, as 


if created by a French Impression- 
ist painter—all pepper and salt, but, 
of course, in color. 

è The picture is excessively con- 
trasty. Where it is bright, it is very 
bright; where it is dark, the dark- 
ness overwhelms much of the detail. 

e Disturbingly, there is a very 
limited angle of view—about 45 de- 
grees, I would estimate. Move out 
of that angle to either side—or even 
stand up with the player down low 
—and the picture dims and then, 
as you move increasingly off axis, 
disappears. Put the player close to 
a wide sofa, and sitters at either 
end will see a picture markedly in- 
ferior to the one seen by those in 
the middle. 

Amazingly, however, despite all 
these seeming defects, sit five or 
six feet or farther away, and the 
picture looks surprisingly good. 
The dots pull together to form a 
very acceptable picture. Colors are 
bright and reasonably accurate. 
Skin tones are good. And friends 
and family are recorded live, for 
immediate laughter or admiration 
or whatever they bring out. 

Another big plus: This is an 
easy system to master. The camera 
resembles an inexpensive automatic 
movie camera in simplicity. It is, 
literally, а load-and-shoot camera 
with a two-position focusing collar 
around the lens. You push it out for 
close-ups (six to 15 feet) , in for dis- 
tances over 15 feet. A 2:1 zoom 
(12.5-25 mm) provides modest 
wide-angle or telephoto shots. 

The player requires only the 
insertion of a cassette. It automati- 
cally sees to the processing of a 
newly exposed cassette, then turns 
on the lamp and runs the film. 


[Continued on page 184] 
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Ready for the party: Polavision camera 
above carries two-beam Twi Light ($42; 
shown separately below). The cunningly 
designed light doesn't get hot to touch, 
is effective to 10 ft. Player, a portable 
24 Ibs., starts automatically when cas- 
sette is inserted. Player's back opens for 
access to cord or lamp. Disk-shaped In- 
stant Replay, being plugged in, stops 
cassette, winds it back 10-20 seconds. 


Polavision picture 
is grainy and con- 
trasty close up, 
but surprisingly 
pleasant from a 
few feet away. 

PS staffers found 
skin tones to be 
realistic; even can- 
dles at the party 
buffet registered 
accurately. 
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into an instant information service 


Used-car prices? Tomorrow's 
weather? Sports results? 
Just ask your TV 


By DAVID SCOTT 


LONDON, ENGLAND 


I come home and want the news 
headlines, latest football scores, or 
stock-market prices in a hurry, 
without waiting for the next news 
broadcast. Or I want to see the 


local theater listings, 
sults, or weather forecast. So I 
punch a few buttons on a small 
keypad, and the display I’ve chos- 
en flashes on my TV screen in 
gaudy, eye-catching color. 
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Unlimited information is available to the user of new TV 
data systems. Graphs, such as the one in the Financial Times 
index (a composite average similar to the Dow Jones) shown 
above left, are easily displayed. To its right, a weather map 


shows country-wide conditions concisely. “ABC” in top cor- 
ner indicates "rolling pages” that change automatically in 
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sequence for today's, tomorrow's, and long-range forecasts. 
Bottom left shows the Exchange & Mart Index for used cars. 
Viewers key reference numbers for further pages that give the 
alphabetical listings by model. The general index page for 
BBC's Ceefax, above, gives index page numbers, the time, 
and the date. 


Its instant gratification, like 
leafing through an electronic ency- 
clopedia of facts that are contin- 
uously updated, and seeing what I 
want to know— just when I need it— 
within seconds, and for free. Yet, at 
any time, I am able to switch back 
to all the usual TV channels. 

Called Teletext, this British 
breakthrough in video communica- 
tions which may be coming to the 
U.S.—takes computer-display tech- 
nology to new levels of sophistica- 
tion. 

"It uses existing TV transmis- 
sions to carry entirely independent 
digital signals that produce poster- 
like ‘pages’ of information from a 
computer," explained Geoffrey 
Sturge of the British Broadcasting 
Corp.’s Engineering Information 
Department. “Your home TV be- 
comes a computer terminal." Color 


sets can be adapted to convert 
these hitchhiking pulses 
screenful of type or simple graphic 
designs such as a weather map, and 
do this without interfering with 
normal reception. 

Both the BBC and the Indepen- 
dent Broadcasting Authority (com- 
mercial TV) started limited service 
with this technology in late 1974. 
Though there are as yet only a few 
thousand suitable receivers in the 
country, different Teletext “maga- 
zines” go out on the various chan- 
nels 16 hours a day. The BBC’s 
brand name is Ceefax (See Facts); 
the IBA version is called Oracle 
(Optional Reception of Announce- 
ments by Coded Line Electronics). 
The systems are technically identi- 
cal. 

Now Britain’s telephone compa- 
ny, operated by the Post Office, is 


into a 


Remote keyboard in this Viewdata sys- 
tem selects a desired page of information 
such as this “home magazine" sub- 
index. Detailed listings for specific arti- 
cles may then be chosen. Information is 
transmitted over home phone line. 


joining the act with а similar 
service called Viewdata. This sys- 
tem pipes pulse-coded data from a 
central computer through ordinary 
phone lines, which can then be 
tapped off at any telephone. The 
modified TV is wired to the phone 
in the subscriber’s home or office, 
and he presses keyboard buttons to 
select the page he wants, just as 
with Teletext. 

Viewdata is compatible with 
Teletext and has the same stan- 
dardized page format, but different 
facilities are available. “One ad- 

Continued 
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vantage over the TV transmissions 
is a far greater store of information 
on tap,” says John Darkin, head of 
Viewdata’s International Market- 
ing. “Another is a talk-back facil- 
ity: One person can send written 
messages to any other having the 
equipment.” A financial benefit for 
the Post Office is that subscribers 
have to dial a special number to 
connect with the service, and are 
then billed on a time basis as for 
local calls. 


| tried it 


Feet up on the living-room couch 
and sucking my pipe, Im so 
engrossed in a BBC-2 whodunit 
that I've missed the 9 PM news on 
BBC-1. I punch the “page” button 
on the Teletext remote-control box, 


Alphanumeric keypad for Viewdata set 
lets you send written messages to other 
users anywhere on the telephone system. 
Messages are routed by subscriber's in- 
dividual code number and stored in the 
central computer until requested. 
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BBC Ceefax system keyboard (left) 
gives fingertip control over hundreds of 
pages of news and information. Oracle 
on Britain's commercial channel has sim- 
ilar device. Basic layout of Teletext sys- 
tem used by Ceefax and Oracle shows 
how data is coded for display. For recep- 
tion of information pages, the video sig- 


and key in the three-digit number 
200, the Ceefax index page for my 
channel. Then I press the “mixed” 
button, and instantly the headline 
appears in white characters across 
the top of the whodunit on the TV 
screen. My selected 200 is at the 
extreme left, and alongside that is 
a trio of rolling digits. In a few 
seconds this number reaches 200, 
and the screen floods with an index 
of available programs and displays. 

News headlines are 201, so I 
press "page" again and key in the 
new 201 number. Soon the white, 
superimposed display changes to 
six short news items with ref- 
erenced page numbers for each. I 
select page 204, an oil-tanker colli- 
sion in the South Atlantic. Details 
of the disaster flash across the 
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Characters on TV screen are formed by 
binary digital pulses carried on unused 
TV scan lines. Coding controls on and 
off states of the electron beam, creating 
individual rectangles on the picture tube 
that form characters or graphics. 
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nal is switched through auxiliary circuits 
that select, store, and generate the dis- 
play you select. Written text can appear 
superimposed over a normal TV picture 
if desired. Viewdata input from the 
phone line is similar, but bypasses radio- 
frequency reception in favor of direct 
video signals. 


picture I'm watching. Meanwhile, 
my whodunit movie has momen- 
tarily slowed, so I press the “text” 
button. Now my news story blos- 
soms out in brilliant colors for easy 
reading and the background movie 
vanishes, though the sound contin- 
ues. Enough news, so I now punch 
the "picture" button and my show 
returns—but any of BBC-2's 100 
magazine pages are stil at my 
fingertips. 

After a week's use I found this 
electronic marvel to be a valuable 
adjunct to the home TV, and 
certainly easy to master. But you 
must weigh ‘Teletext’s usefulness 
against the current price, about 
twice that of an ordinary color TV 
set. When this drops to a rea- 
sonable level, say that of a mid- 
range phono turntable, I'd buy it. 
Even then, I'd also want Viewdata, 
the telephone service, because of 
the vast store of information it 
adds to this new medium. 


How does it work? 


Both the TV and wire systems 
use the same basic coding tech- 
nique. Incoming signals are stored 
in a memory circuit in the set. This 
holds enough data for one page of 
information, which can have up to 
24 lines of text with 40 characters 
each. Every page is identified by a 
numerical code. When you select 
the number you want on the key- 
pad, that particular page is ex- 
tracted from the magazine stored 
in the central computer and held in 
memory. From here it is trans- 
ferred to the screen as the video 
display, and stays there as long as 
you wish. Punch out another num- 
ber and you get a different page. 

Signals forming the characters 
are a series of on/off pulses, or 


“bits.” 
has an 
code (a 
information 
needed to produce a screen-size 
page is contained in these bytes, 


binary digits, known аз 
Each letter and number 
individual — eight-bit 
"byte"). АП the 


including upper- and lower-case 
letters and color. Six different 
colors plus white are activated by 
special coding in the composite 
video signal. 

TV and wire services differ in 
the transmission method. Like all 
TV, Britain's 625-line system has 
several scanning lines that are not 
visible on the screen. They are 
unused to allow time for the elec- 
tron beam, which makes up the 
picture, to get back to its starting 
position after each scanning se- 
quence. Four of these empty lines 
are used to carry the digital (on- 
off) coding sent out simultaneously 
with the analog (wave pattern) 
picture signal. This digital compo- 
nent of the video is then stored and 
decoded into words and symbols. 

At the BBC Television Center in 
London, I saw newscasters feeding 
their stories into the Ceefax com- 


puter using electronic keyboards of 


visual-display units. From this da- 
tabank, the magazine pages for 
each channel are broadcast in se- 
quence, as on an endless tape loop. 

But the interval between succes- 
sive pictures is only long enough to 
send part of a page at a time. 
While each complete page takes 
only a quarter-second to trace on 
the screen, these eye-blink periods 
can add up to a delay of many 
seconds before the selected item 
appears on the screen if it happens 
to be near the end of the rolling 
cycle when you call for it. 

Because of this bottleneck in the 
TV system, the BBC limits Ceefax 


to 100 pages per channel to keep 
maximum access time down to 25 
seconds. The IBA stretches Ora- 
cle's store to around 350 pages, and 
there can be an even longer wait. 

Viewdata, in contrast, gives vir- 
tually immediate access and there- 
fore can store thousands of pages; 
it’s limited only by computer ca- 
pacity. That’s because the user is 
in direct contact with the computer 
via the phone line, and his selec- 
tion is served up the instant he 
keys in the page number. It's the 
difference between swinging a pick- 
up arm across a record to play a 
different track and waiting while a 
tape reel winds onto it, 

Coded signals coming back 
through the line are audio tones, 
because telephone cables and ex- 
change equipment are suitable only 
for analog signals. A modulator- 
demodulator (modem) in the set 
converts these warbling notes into 
digital coding, and this feeds 
through an input processor and 
memory directly into the video 
circuit of the TV. 

Although the response is instant, 
it takes an average of five seconds 
for a full page to reach the screen. 
The reason is that the telephone 
system is designed for voice fre- 
quencies, and the bandwidth can 
only handle pulses whistling 
through at a top rate of 120 written 
characters or three lines per sec- 
ond. Still, thats faster than you 
can read, so it's no problem. 


Viewdata stores it 


The Post Office is currently stor- 
ing 10,000 pages of information at 
the Viewdata base near Ipswich, 
and there is enough computer ca- 
pacity for 70,000 pages. Viewdata 
already includes topics on every- 


Ceefax newsroom at BBC Television 
Center has a bank of keyboard visual-dis- 
play units. Local and wire-service news 
is typed directly onto multicolored pages 
for instant transmission. Existing pages 
can be updated in minutes. 


thing from business news, rail and 
air timetables, and public announce- 
ments, tq cooking recipes, gar- 
dening hfhts, job vacancies and 
"Yellow Pages" directories. Librar- 
les, educational courses, or quizzes 
for kids also leap onto the screen at 
a touch of a button. And, since 
there's two-way communication, 
you can play games, answer test 
questions, or even ask your bank 
for a statement. Personal numbers 
can be used to route written mes- 
sages between subscribers. A spe- 
cial alphanumeric keyboard work- 
ing through the modem lets you 
transmit your own texts and opens 
wonderful new doors for the deaf. 
Also, any page or pages of text, 
such as timetables or long recipes, 
can be recorded as tones on a 
simple audio cassette and played 
back at leisure without running up 
the phone bill. The vast range of 
specialized information this makes 
possible would be far broader than 
on Teletext, which concentrates on 
hot news items. The two systems 
are regarded as complementary. 

The Post Office is now winding 
up its pilot-trial phase, and in 
June 1978 starts market trials 
with adapted sets wired to the 
phone lines in 1000 homes and 
offices in London, Birmingham, 
and Norwich. There will be 60,000 
pages of information in a new 
London databank, and the testing 
will evaluate the demand for par- 
ticular pages, user responses, how 
long and at what times people use 
the line, and the revenue potential. 

The BBC, with Ceefax in its 
fourth year, isn't concerned with 
the business side, because it’s 
funded by compulsory viewing li- 
censes covering normal reception 
and carries no advertising. Oracle 
on the commercial channels is a 
business operation and is financed 
by advertising in the form of spon- 
sored pages, classified ads of all 
types, and payments for brand- 
name mentions such as flour in 
cooking recipes. This would likely 
be the pattern for American TV. 

Last October, the Post Office 
demonstrated Viewdata at an inter- 
national telecommunications con- 
ference and exhibition at Atlanta, 
Ga. It conjured up thousands of 
information pages drawn from the 
databank in Britain via Atlantic 
cable. U.S. telephone people were 
mighty impressed. 
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By MARK DAVIDSON 
and NIRMALI PONNAMPERUMA 


Until recently, balloons have had 
one drawback—their inability to 
stay aloft indefinitely. A hot-air 
balloon’s flight time is limited by 
the amount of fuel it can carry to 
heat the air in the balloon. 

Gas-filled balloons have a lim- 
ited flight duration because the gas 
inside expands as it gets warm. 
This requires a hole in the bottom 
of the balloon to vent the expand- 
ing gas—otherwise, the balloon 
would burst. 

When the sun goes behind a 
cloud, or at night, gas in the 
balloon contracts. The balloon 
shrinks and starts descending. Bal- 
last, such as bags of sand or water, 
is then dropped to maintain alti- 
tude. When the ballast is used up, 
your flight has ended. 

But all this has been changed 
with the development of the su- 
perpressure balloon: The gas is 
sealed in a strong skin, and the 
pressure inside the balloon is 
greater than the pressure outside. 
So, even when the gas inside the 
balloon gets cold, the balloon re- 
mains the same size. You don't 
need to keep using up ballast to 
maintain altitude. 

Right now, the world's only pilot 
of a superpressure balloon is its 
developer, Thomas  Heinsheimer, 
an aeronautical engineer and phy- 
sicist with the Aerospace Corpora- 
tion, a nonprofit research and de- 
velopment center in El Segundo, 
Calif. Heinsheimer's $65,000 proto- 
type superpressure balloon, which 
he calls an “ATMOSAT,” stands 
59 feet high, has a 33-foot diameter, 
and is made of a three-layer skin of 
Mylar and tough-as-steel Kevlar. It 
holds 18,000 cubic feet of helium, 
and carries a 12-line suspended 
gondola of Kevlar and aluminum, 
with an array of flight and atmos- 
pheric measuring instruments. 
Principal co-designer and co-pilot 
of the balloon is Peter Neushul, 
president of Neushul, Inc., a firm 
that makes aircraft equipment. 

The balloon’s first experimental 
flight was February 18-19, 1976, 
from Palos Verdes Peninsula. The 
balloon sailed out over the Pacific, 
crossed over San Diego and Baja 
California, and concluded with a 
gentle landing near the Mexican 
border at Lukeville, Ariz., 3014 
hours after it lifted off. Flying at 
levels between 1500 and 6000 feet, 
the balloon moved with extreme sta- 
bility, demonstrating its suita- 
bility for carrying precision atmos- 
pheric monitoring equipment. 


The second flight, with lift-off 
exactly two months later, origi- 
nated from an airport at San 
Angelo, Tex. From there Hein- 
sheimer and Neushul drifted over 
New Mexico, Oklahoma, Colorado, 
and into Kansas. They had hoped 
for a flight of two or three days, 
but a thunderstorm made them 
decide to land in a Kansas wheat- 
field after they had spent 311% hours 
aloft. 

The third flight, from Palos 
Verdes, proved the balloon’s pollu- 
tion-monitoring capabilities over 
such densely populated areas as the 
Los Angeles basin. Heinsheimer and 
Neushul were able to linger over the 
basin for 20 hours, observing smog 
levels and simulating long-term pol- 
lution measurements. Later, they 
observed pollution pockets over the 
pine-covered mountains of Crest- 
line and then drifted over Lake 
Arrowhead and Barstow. After 
3214 hours, air turbulence made 
them decide to land on rocky 
terrain in Death Valley, where 30- 
knot winds dragged the gondola 
over the rugged surface for half a 
mile before they crashed to a halt. 
Heinsheimer suffered multiple 
bruises and a back injury, but 
Neushul escaped unharmed. They 
were rescued a few hours later by 
park rangers, and the damaged 
craft was retrieved by helicopter. 


Pollution monitor 


Five months later, on December 
8, crew and craft were ready to fly 
again. The balloon was packed into 
a trailer and taken to Farmington, 
N.M., where that state's Environ- 
mental Improvement Agency want- 
ed the aeronauts to collect "grab 
samples" while floating with a smoke 
plume generated by the Four Cor- 
ners Power Station. 

Weather conditions dictated a 
night flight, which lasted seven 
hours, by which time they had 
drifted with the pollution plume 
from New Mexico into Colorado 
and Utah. They landed smoothly 
in a field a few miles outside 
Monticello, Utah. 

During 1977 Неіпѕһеітег ac- 
cepted more pollution-monitoring 
missions—one from the city of Al- 
buquerque, N.M., and three from 
Southern California's South Coast 
Air Quality Management District. 

"Our purpose,”  Heinsheimer 
says, “has been to show the unique 
contribution a balloon satellite 
can make for monitoring the atmos- 
pheric environment, complementing 
the equally valuable collection of 
data by planes, rockets, and space 
satellites." 05 


ON 


Superpressure balloon, named " Ameri- 
ca" by its designers, makes its maiden 
flight off Palos Verdes Peninsula, Calif. 


Small gondola houses Neushul, left, 
pilot Heinsheimer, and instruments for 
measuring atmospheric conditions. 
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New wood burners are 
efficient cookers, and can 
cozy up a room to save 
heat next winter 


By MARTHA HERRINGTON 


If you're fed up with rain ruining 
your outdoor barbecues, or miss the 
taste of steaks sizzled over hot coals 
during cold winter months, why not 
build an indoor barbecue? 

We decided to add this wood- 
fired cooking center for two reasons: 
the threat of rolling blackouts dur- 
ing last year's California drought, 
and the thought that, although the 


Dry layout, using barbecue grill (right) 
and measurements for range, helped de- 
termine suitable size and structure. 


Cement blocks on pad built up to three 
inches below floor level have steel re- 
bars laid across top. 


T a Tu mw o] Уз: REN 
Bottom course of 270-odd slump-stone 
bricks used for cooking center establish- 
es shape of open stove niche. 


range is most attractive in cooler 
weather, the barbecue can be en- 
joyed all year—in all weather. 

We'd been warned to expect 
short-duration power outages that 
would cut off electricity for cooking 
or heating, but not last long enough 
to endanger food stored in freezers. 
Even though our drought ended, 
the continuing energy problems 
that plagued many areas of the 
country last winter make wood- 
based cooking and heating centers 
sound like good insurance. 

Our contemporary home doesn't 
lend itself to one of the older cast- 
iron stoves, so after some research 
we located a modern-style, attrac- 


Pouring cement through hole cut in floor 
provides firm footing on which to erect 
foundation for heaviest masonry. 


Expanded-steel lath is laid on re-bars, 
and concrete is smoothed on top to form 
slab flush with floor. 


Tro 
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Steel storage door is shown installed 
and open; in front, butterfly draft door 
ready to be installed above it, 


tive, enameled-steel model to be 
paired with the indoor barbecue. 

The Tirolia stove we selected 
features efficient airtight construc- 
tion. It burns wood, coal, or even 
scraps. (We've found it economical 
to burn shards of oak left after we 
use our big log splitter—pieces too 
small for the fireplace, but perfect 
for the small firebox of the stove.) 

The stove top has high-, me- 
dium-, and low-heat zones; oven 
size varies according to the model 
you select. We also found the stove 
kept our kitchen at a comfortable 
70 degrees throughout the night, all 
winter. 

Construction of the range/barbe- 
cue center was less of a problem 
and created less of a mess than ex- 
pected. After planning the layout, 
we hired a mason to complete the 
extensive brickwork for the center 
and its chimney. 


Masonry support 


Stacking this much brick (plus 
chimney) on the suspended floor of 
our family room created a weight 
problem. If you were erecting such 
a unit on an existing concrete slab, 
you'd probably have little or no 
foundation work to do. 

We simply cut a hole right 
through our floor where the heaviest 
(chimney) section would go, and 
dropped a rough form through to 
rest on the ground of the crawl 
space below. 'Then we dumped con- 
crete through the hole into this 
form and let the four-inch founda- 
tion pad set for a week before build- 
ing up from it with concrete block, 
as shown in the photos. 

I've found that a range/barbecue 
center can save a great deal of en- 
ergy, and create a pleasant ambi- 
ence in a kitchen or family room. 
Such a center can stimulate a re- 
turn to ignored recipes and cooking 
styles. I plan, for example, to put 
my long-retired soup kettle back to 
work. РВ 


MATERIALS AND DIMENSIONS FOR 
INSTALLATION SHOWN 
Slump-stone bricks (315" x 15" 
about 250 
Slump-stone bricks (315 x 7" Xx 7")—about 
20 


x 15n— 


Fireclay, cement, sand, and 1” re-bar 

Steel support plates (15" x 6") 

Benson barbecue grill, 18 x 24" 

Two steel doors—Miller Materials Co. 

Wood-burning stove—tirolia of Austria 
model D5N 

Fluorescent light fixtures (15-watt)—2 


= 


Measurements for center: 40" front to back, 
80" wide, 88" high. Stove niche: 2934" wide, 
3215" deep, 3415" from floor. Barbecue area: 
28!4" wide, 321%” deep, 37" high from floor. 
Opening: 3115" high. 

MANUFACTURERS AND SOURCES 

Tirolia ranges: “Old Country" Appliances, 
Box 330, Vacaville, Calif. 95688. Grill parts 
and grills: Miller Materials Co., 797 Marina, 
San Leandro, Calif.: Benson Barbecue Mfg., 
950 E. EI Camino, Sunnyvale, Calif. 94087. 
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PS leisure-home plan 


iouse 


By AL LEES 


We first told you about a radical 
new construction method that uses 
a sealed crawl space to distribute 
heated or cooled air—eliminating 


conventional ductwork—in our Jan- 


uary 1977 issue [ “Underfloor Plen- 
um," page 98]. The booklet we 
mentioned then—The Plen-Wood 
System Manual—is still available 
for 25¢ in coin from Western Wood 
Products Assn. (SP-3), 1500 Yeon 


GARAGE 
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Building, Portland, Ore. 97204. 

But readers wrote us asking for 
house plans that incorporated the 
Plen-Wood system, so it seemed 
logical to get back іо WWPA—a 
lumber association that also par- 
ticipates in our leisure-home series 
by commissioning designs for us 
from Home Building Plan Service. 
Together, they came up with this 
"economy model," which, at 1267 
sq. ft., would make a fine second 
home for a conventional vacation 


F 


E. 


BATH 
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LIVING RM 
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ROOMIBEDROOM 


site, or could be constructed as pri- 
mary housing. 

The house is not only economical 
in energy use but is a dollar-saver 
to build. It’s a compact, straight- 
forward design that packs three bed- 
rooms, two baths, and ample closet 
space into the basic 1267, then tacks 
on a 610-sq.-ft. two-car garage and 
a 247-sq.-ft. utility room—both of 
which could be omitted for a small 
vacation home plot. (They are omit- 
ted from the underfloor plenum sys- 


WINDOW SEATS 


S 
mms 


Compare plenum sketch with floor plan 
and exterior rendering above to see how 
central HVAC supplies floor registers— 
mostly located below window areas. 
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tem; if you wished heating or cool- 
ing in either of these areas, you'd 
have to install room heaters and 
window air conditioners.) 

The only floor-plan requirement 
for such a system is that the down- 
draft heating/cooling unit be cen- 
trally placed. This house tucks it 
into a hall niche, just behind the 
heat-circulating fireplace. Since the 
latter is a modern, zero-clearance 
unit, additional closet space can be 
snugged against it on both sides— 
as long as you allow for the ducts. 

The fireplace improves heat cir- 
culation by drawing in cooler air 
near the floor for combustion, then 
delivering it through ducts to two 
wall registers. One of these registers 
could face back into the living room 
while the other might feed its hot 
air into the entry hall. 

The rest of the house is heated 
and cooled via the underfloor plen- 
um, as shown in the diagram. As 
the red (heating) and blue (cool- 
ing) arrows indicate, the central 
downdraft moves air under the wood 
floor to perimeter registers. The 
rooms are thus heated or cooled 
both by convection (air through the 
registers) and conduction (through 
the floor). This produces a more 
uniform temperature, floor to ceil- 
ing, than with conventional sys- 
tems. And when the floor is warm, 
there are no cold feet in the house, 


so there's less temptation to sneak | 


the thermostat up. 

The floor shown in the color 
sketch is a variation on the glued- 
plywood floor shown in our earlier 
Plen-Wood article, where the sheets 
were nailed directly to the joists. 
Here, the ply panels are laid over 
a t&g plank subfloor that's nailed 
at right angles to the more-widely- 
spaced joists. The wider spacing im- 
proves air movement. 

The simple rectangle of this plen- 
um floor space is more efficient than 
an irregular or L-shaped plan would 
be. The sides of the plenum can be 
insulated masonry walls, as shown 
in our sketch, or an “all-weather” 
wood foundation (WWPA can also 
supply a brochure on that). 

For still further economy, the two 
baths back up on the kitchen wall 
to minimize plumbing runs. 


How to order your plans 

One set of professionally drawn plans for 
the Energy /Cost-Saver is $60; four sets 
(for building, financing, and permits) are 
$75, Plans will be reversed, side for 
side, for $12. A building-materials list is 
$10. Specify plan 1389-1A. Orders and 
inquiries to: Home Building Plan Ser- 
vice, 2235 N.E. Sandy Blvd., Portland, 
Ore. 97232. 


Solid-state record / playback module 
mounted in a briefcase recorder is dem- 
onstrated by Comex president Gary Sta- 
pleford. Compact modules (inset) store 


brief voice messages in integrated cir- 
cuits. At left is a mockup of a Time Tun- 
nel, a module-based device that can de- 
lay voices on radio talk shows. 


Tapeless recorder 
has no moving parts 


"ore; 0.0.2.1... Be ca de c 
1 is not a working number." 

Ever find yourself trying to argue 
with a recorded telephone message? 
Well, get ready for more disem- 
bodied voices in stores, banks, air- 
ports—even verbal roadside warn- 
ings that you're speeding. 

'The use of automated voice mes- 
sages has expanded greatly, aided 
in large part by strange recorders 
that work without tape or moving 
parts. In these devices, voice signals 
are converted into on-off digital 
pulses—much like data in comput- 
ers—and stored in integrated circuits 
(IC's). Voice signals in IC's can 
be recovered almost instantly—not 
true of conventional tape record- 
ings. Linked with computers, the 
new recorders can perform remark- 
able services. And since they're 
motionless, the new recorders don't 
have the mechanical and mainte- 
nance problems of endless-loop tape 
machines. 

One firm, Comex Systems, Inc., 
of Hudson, N.H., packs two types 
of motionless recorders into paper- 
back-book-size modules. Its VSU/ 
500 records statements up to 12.5 
seconds long. The VSU/600 holds 
up to 16 messages, each about 0.6 
seconds long, such as words to be 
pieced into sentences. Modules can 
be linked together to boost record- 


ing time, but costs go up rapidly. 
The Comex modules record and 
play back actual human voices, un- 
like electronic voice synthesizers, 
which generate on demand wave- 
forms simulating human speech. 
Module circuits sample audio sig- 
nals thousands of times each sec- 
ond, converting them into digital 
form. Comex uses a proprietary 
process that compresses 12 digital 
pulses into six for more compact 
storage. For playback, recalled data 
is expanded almost to its original 
form, then converted into an output 
signal to drive a loudspeaker. _ 
At present, Comex  recorders 
store voice signals in charge-cou- 
pled devices (CCD's). This type 
of IC requires constant electrical 
power to retain its signals. But the 
firm later expects to use magnetic- 
bubble memories [''Microelectron- 
ics," PS, Jan.] that remember even 
when electricity is switched off. 
Potential applications? “If I'm 
going to work with a machine, I'd 
like to talk with it," quips Ron 
Weisen, who handles Comex's out- 
side marketing. The future, he be- 
lieves, could bring cars that ask for 
an oil change, clocks that announce 
the time, patient monitors that 
page doctors over hospital PA sys- 


tems, or elevators and typewriters 


that talk to the blind.—Bill Allen 
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Four kinds of peppers, tomatoes, 
celery, zucchini, and more grow in six- 
inch-wide by 10-foot-long hydroponic 
terrace garden (top). Watercress unit 
(above) produces abundant—and de- 
licious—crop. Tomatoes (right) were 
grown indoors in south window, then 
finished under four wide-spectrum grow 
lights (on 16 hours a day). Pollination 
can be a problem indoors. Author shook 
blooming vines and sprayed flowers 
with "Blossom Set," a hormonal spray. 
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Modular 
hydroponics 


—plant-growing systems 
that fit any space 


By V. ELAINE SMAY 


When I need watercress for a salad, 
I pick it from a container in my 
east window. When I serve luscious 
red tomatoes, they probably grew 
under lights in my bedroom. In the 
summer, I raise zucchini, peppers, 
celery, beans, and a host of other 
vegetables on a five-by-10-foot ter- 
race. I get maximum production 
from my small growing space be- 
cause I garden hydroponically. 

If you read my report in the 
March issue (*How to Grow Lush 
Gardens Without Soil"), you al- 
ready know that hydroponics is a 
gardening method that uses no soil. 
Instead, the plants grow in an inert 
growing medium (gravel, sand, per- 
lite) that supports them and pro- 
vides aeration for the roots. Peri- 
odically, a nutrient solution that 
contains all the 16 elements a plant 
needs is delivered directly to the 
roots. Since the plants don't have 
to develop extensive root systems in 
search of food, you can grow more 
in a given space. Апа since all their 
nutritional needs can be met per- 
fectly, you tend to get healthier 
plants and bigger yields. 

I had been toying with the idea 
of trying hydroponics for a year or 
two, but all the ads I saw and all 
the brochures I examined showed 
hydroponic units that were unat- 
tractive—to my eye or my pocket- 
book. And I wanted more growing 
space than the small hobby units 
usually provide. The units I finally 
found are shown in these photos. 
They come in many sizes, are sim- 
ple to set up, and are pretty much 
foolproof to operate. Also, they're 
relatively inexpensive, and I think 
they're very handsome. А small 


company called Homeland Indus- 
tries, Inc. (95 Evergreen Ave., 
Brooklyn, N.Y. 11206) makes the 
systems and ships them all over the 
world. The design was developed 
by Homeland’s president, Barry 
Piesner, an amiable New Yorker 
who dreams of turning every flat 
roof into a garden. 

The system he developed is as 
elegant in design as it is in appear- 
ance. The growing bed is a six-inch 
PVC pipe; it’s connected to a four- 
inch pipe that holds the nutrient 
solution. A simple aquarium pump, 
regulated by an inexpensive house- 
hold timer, delivers the nutrient to 
the roots of the plants. 

Barry calls his system Modul- 
ponics, because it’s available in 
practically any size, from 214 feet 
long on up, including commercial 
systems for many acres of hydro- 
ponic farming. The unit on my ter- 
race is 10 feet long and sells for 
$220. The five-foot unit that I use 
indoors (under grow lights) costs 
$140. Those prices include the 
pump, timer, perlite and gravel 
growing media, and a four-to-six- 
month supply of nutrient concen- 
trate. 'The light unit, which fits into 
the growing module, sells for $120, 
including four bulbs and a timer. 

The photos on the following page 
show you how to set up the Modul- 
ponic units. The growing tube 
should be level so that the nutrient 
solution will be evenly distributed 
to the roots of the plant. My plants 
are fed four times a day; the timer 
is set for eight AM, 12 noon, three 
PM, and seven PM. 


A flowing stream for watercress 


“Do you like watercress?” Barry 
asked me one day when I was out 


Aquarium pump (1), regulated by timer 
(2), pumps air into top of nutrient reser- 
voir (3) via air hose (4). This forces 
nutrient solution into growing tube (5) 
through small connecting tubes (not 
shown). When timer turns off pump, nu- 
trient drains back into reservoir, draw- 
ing air into growing medium to aerate 
roots. Sight gauge (6) shows nutrient 
level. To change nutrient, you slip top 
of sight gauge out of growing tube and 
let solution run out. You replace nutrient 
(and add water) by pouring into open top 
of growing tube. Second timer (7) regu- 
lates grow lights (8) on indoor unit. 


at the Homeland factory looking 
over its operation. “Love it," I re- 
plied with enthusiasm. 

“Watercress will only grow in a 
flowing stream," Barry explained. 
So he designed a unit that circu- 
lates the nutrient solution constant- 
ly—a veritable babbling brook for 
your window sill. The watercress 
grower is a two-tier system, with a 
12-by-26-inch growing bed nesting 
in a 12-by-28-inch nutrient reser- 
voir. Àn aquarium pump constantly 
bubbles the nutrient solution up 
into the growing bed, where it per- 
colates through the growing me- 
dium and drips back into the 
reservoir. 'This little watercress fac- 
tory sells for $50. 


Care and feeding 


Surface evaporation and transpi- 
ration from the plants constantly 
deplete the water in the nutrient 

Continued 
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How you set up the Modulponic units 


1 Plastic filter keeps growing medium 
from falling into tubes that connect nu- 
trient reservoir to growing bed. Filters 
should be covered with gravel. 


4 When transplanting seedlings start- 
ed in soil, wash roots well in room-tem- 
perature water. Hard-to-remove clumps 
of dirt will come off under running water. 


reservoir in a hydroponic system. 
How frequently you have to add 
makeup water depends on the size 
of the plants, speed of growth, tem- 
perature, and humidity. When my 
plants were small, I added water 
every three or four days. But by 
late summer when the plants were 
large and the days hot, I had to add 
water every day. 

The nutrient solution should be 
changed every two weeks (every 
three weeks for the watercress 
unit). I use the old solution on my 
houseplants. Once a month, when 
you're changing the nutrient, you 
also flush the growing bed with 
plain water to wash out the fertil- 
izer salts that tend to accumulate. 

Once a year you clean out the 
Modulponic unit entirely: Pull out 
all the roots, discard the old perlite 
and gravel, and sterilize the PVC 
tubes with a solution of one table- 
spoon of chlorine bleach per gallon 
of water. After a thorough rinsing 
the unit is ready for use again. 

That’s all the care a hobbyist’s 
hydroponic garden really requires. 
But there is one other step you can 
take to assure that your plants get 
the optimum nourishment. 


About pH tests 


If you read my March article 
on soilless gardens, you know that 
serious hydroponic gardeners regu- 
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2 Fill growing tube with perlite (ex- 
panded volcanic glass) growing medium 
to within one inch of top. If weight is not 
a concern, gravel can be used instead. 


5 Make hole in dampened perlite and 
place seedling's roots inside. Tamp per- 
lite firmly around stem. Seedlings suffer 
no shock when transplanted. 


larly test the pH (acid/alkaline bal- 
ance) of the nutrient solution. The 
pH is critical because plants can't 
utilize available nutrients if the pH 
of the solution (or the soil in con- 
ventional gardening) is too far from 
the ideal. Most plants prefer a 
slightly acidic solution, around 6.5 
(seven is neutral). 

As with most hobby hydroponic 
kits, Homeland Industries’ system 
does not include instructions for 
pH testing. It's not necessary, says 
Barry, because the nutrient concen- 
trate is formulated to be fairly 
acidic, and practically all tap water 
18 alkaline. So when nutrient and 
water are mixed, the solution should 
be within the acceptable range for 
most plants. Also, as the nutrient 
solution is recycled over the two- 
week period, it tends to wander to- 
ward alkalinity. So by starting with 
a fairly acidic mix, you avoid the 
danger of having an alkaline solu- 
tion (which most plants can't tol- 
erate) before it's time to change it. 

Mostly out of curiosity, I bought 
a pH testing kit to see just what 
was happening in my system. Start- 
ing with water that tests at about 
7.2 (somewhat alkaline), I end up 
with a nutrient solution with a pH 
slightly below 6.2 (the lowest my 
kit will show accurately). Even 
after two weeks, my solution seldom 
tests above 6.8. 


З Mboisten perlite thoroughly with plain 


water or nutrient solution. If water is 
used, mix extra-strength nutrient solution 
to finish filling reservoir. 


6 Washed gravel an inch deep goes 
around seedlings, filling growing tube 
to top. If seeds are planted, sow them 
in gravel as you would in soil. 


While that range is probably ac- 
ceptable, Гуе decided to try to keep 
the pH closer to the 6.5 ideal. So 
the last time I mixed a new batch, 
I added 1% teaspoon of baking soda, 
which brought the pH up to 6.5. 
When it gets above 6.5, I'll add a 
few drops of distilled white vinegar. 
Not enough time has passed to see 
if this will make any difference in 
the health and productivity of mv 
plants, but it's fun to experiment. 


Problem solving 


One Saturday morning, I noticed 
a small puddle under the hydro- 
ponic unit on my terrace. I investi- 
gated and found that it had sprung 
a leak at a joint. I rubbed in some 
silicone caulk and the leak stopped. 

My indoor unit had a different 
kind of problem. Even though the 
nutrient reservoir was filled to the 
proper level, the solution would 
only come up about three-quarters 
of the way in the growing tube at 
feeding time. After a bit of detec- 
tive work, I found the culprit: At 
the factory, a small hole is made in 
the air hose near where it connects 
to the aquarium pump. The hole 
lets a little air escape and assures 
that the nutrient can drain back 
into its reservoir after the pump 
shuts off. But the hole was too big, 
so not enough pressure was avail- 


[Continued on page 168] 
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Car-care quiz 


Second in a series prepared for PS by NIASE (an independent, nonprofit corporation that tests 
and certifies mechanics), through the courtesy of the Car Care Council. For a free listing of 
garages in your state that employ certified mechanics, send a stamped self-addressed enve- 
lope to NIASE, 1825 K St. NW, Washington, D.C. 20006. For a national listing, send $1.95. 


1 Mechanic А says the compres- 
sion readings below may be caused 
by a blown head gasket. Mechanic 
B says they may be caused by wrong 
valve timing. Who's right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither А nor B 


(550506 


2 A driver says the front епа 
of his car vibrates up and down 
while traveling at most road speeds. 
Mechanic А says that too much 
runout of the front tires could be 
the cause. Mechanic B says static 
out-of-balance of the front tires 
could cause it. Who's right? 

(A) А only 

(B) Bonly 

(C) Both A and B 

(D) Neither A nor B 


135 10 


3 What is the state of charge of 
a battery that has a specific gravity 
of 1.200 at 80° F (25° C)? 

(A) Completely discharged 

(B) About 14 charged 

(C) About 5% charged 

(D) Fully charged 


SWITCH ON 


4 The test light in the above dia- 
gram doesn't light while the engine 
is cranking. Mechanic A says this 
could be due to the points not open- 
ing. Mechanic B says it could be 
due to a grounded distributor wire. 
Who is right? 

(A) A only 

(В) Bonly 


(C) Both A and B 
(D) Neither A nor B 


5 With the automatic-transmis- 
sion pan removed, the best way to 
pinpoint an oil-pressure leak is to: 
(A) Check the filter pick-up 
tube seal 
(B) Check line pressure 
(C) Inspect the valve body 
(D) Perform an air-pressure test 
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COUNTER- GROOVE FIRST-SECOND 
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6 In the four-speed, fully syn- 
chronized transmission above, 
there is a clunking or knocking 
noise in only first and reverse. 
Mechanic A says that it's a broken 
tooth on the clutch (input) gear. 
Mechanic B says that a broken 
tooth on the counter (cluster) gear 
could be the cause. Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


7 All of these statements are true 
about the device above, except: 
(A) It controls engine idle speed 
(B) Н can cause dieseling 
(after-run) if not adjusted right 
(C) It opens the carburetor 
throttle plates when ignition is on 
(D) It controls engine fast idle 
during warm-up 


8 A mechanic completes a disc- 
brake overhaul. He attaches a pres- 
sure bleeder, which is pressurized 
to about 25 psi, to the master 
cylinder. He cannot get any fluid to 
come out of the disc-brake caliper 
bleeder screws. Which of these is 
the most likely cause? 

(A) A bad proportioning valve 

(B) A bad pressure-differential 
valve 

(C) The proportioning-valve re- 
lease button is not activated 

(D) The metering-valve release 
button is not activated 


9 There is a growling or rumbling 
noise at the air-conditioning com- 
pressor when the system is off and 
the engine is running. The noise 
stops when the system is turned on. 
Mechanic A says that a bad com- 
pressor-clutch bearing could be the 
cause. Mechanic B says that it 
could be a bad compressor bearing. 
Who is right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 
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10 The charging system shown 
above was not charging until a 
jumper wire was connected between 
the B (battery) and F (field) 
terminals of the alternator. Mechan- 
ic A says a bad stator winding 
could be the cause. Mechanic B 
says an open circuit between the 
ignition switch and voltage regu- 
lator may cause it. Who’s right? 

(A) Aonly 

(B) Bonly 

(С) Both A and B 

(D) Neither A nor B 

Answers begin on page 178 
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78 string 
Trimmers | 


-better and 
less expensive 


New features make these 
handy weed choppers a 
better value than ever before 


By A. J. HAND 


1978 may be the best year ever to 
shop for string trimmers- those little 
weed choppers that use a heavy 
nylon monofilament instead of a 
blade. Right now, the market is 
crowded with well over a dozen mak- 
ers—all fighting for your business. 
This competition has kept prices 
down to last year's levels while in- 
creasing the number of attractive 
new features. For example: 

® Automatic line feed. This lets 
you avoid stopping the motor each 
time you need fresh cutting line. For 
some users, Black and Decker’s 
model 8207 might have the most con- 
venient line feed. As the cutting line 
wears off, fresh line advances im- 
mediately and automatically. 

But if you plan on trimming close 
to prized flower beds, you may want 
some control over the timing of 
string advance. With fully automat- 
ic feeds, you run the risk of having 
a fresh length of string whip out 
unexpectedly, destroying flowers as 
well as weeds. The new tap-advance 
system gives you more control. To 
advance fresh line, you simply tap 
the trimmer against the ground. 
This releases spring tension on the 
line spool and allows it to feed. Se- 
lected models from Sears, Toro, 
Weed Eater, K&S, and Allegretti 


Homelite's little gas-powered trimmer 
weighs only seven pounds, but cuts a 
20-inch-wide path, Its 26-cc, 1.5-hp en- 
gine runs 45 minutes on one pint of gas. 
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offer the tap-advance feature. 

Another form of automatic line 
advance is the handlebar-mounted 
trigger that you squeeze as you cut 
to advance fresh line. It's available 
on gasoline-powered trimmers from 
Weed Eater and Advanced Engine. 

Finally, Homelite's new gas-pow- 
ered string trimmer has a unique 
“Tdle-Line” string advance. When 
the string gets too short, the ad- 
vance system automatically feeds 
another length of string into the 
guard, but the filament doesn't ad- 
vance for cutting until you release 
the throttle, letting the engine idle. 

e Cordless electrics. These are 
increasingly popular. True Temper 
offers two; Sears and McGraw-Edi- 
son each offer one; Toro's has tap- 
advance line feed; and Black & 
Decker has one with optional nylon 
blades to handle heavier grass. T'yp- 
ical running time is 45 minutes from 
an overnight charge. 

ө Extra power. Sunbeam calls it 
“Burst of Power,” Sears call it 
"Power Surge," and Allegretti calls 
it “Torque Booster." Call it what 
you like, it's a two-stage switch that 
gives you an extra shot of power for 
whipping your way through heavy 
growth. When you need less torque, 
you can switch down to ease the 
load on the motor. 

€ Small gasoline trimmers. 
These provide the go-anywhere con- 
venience of cordless electrics, but 
have much more power to handle 
the heavy trimming jobs. Echo, 
Sears, Toro, John Deere, K&S, 
Weed Eater, Homelite, and Ad- 
vanced Engine all sell them. Most 
models have automatic line feed, 
and some (including the Echo 
140D and the Weed Eater 698) can 
take blades to mow down heavy 


Garden Pro’s 806V2 (right) features a 
unique, detachable tripod that turns the 
trimmer into a light-duty lawn mower. 
The unit isn't suitable for mowing a large 
lawn, but it is a light and maneuverable 
alternative for working tight spots. 
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Weed Eater's 12-pound Model 608 
features auto line feed. It cuts а big 
17-inch circle around hard-to-trim poles. 


growth much faster than nylon line 
can. Advanced Engine offers three 
different weights of cutting line for 
their Groomers; you can switch 
them in seconds without tools. 

e Prices. You can get a light-duty 
electric string trimmer for just $20; 
top-of-the-line electrics cost about 
$90. Small gas trimmers—those with 
engines around 22 cc—start at about 
$150, but most gas models are 
priced at over $200. You can go as 
high as $450 for some models. з 


MANUFACTURERS LIST 
Advanced Engine Products, Inc., 7525 Mitchell 


Toro's cordless electric trimmer (far 
left) has tap-advance line feed, cuts a 
seven-inch swath, and weighs seven 
pounds. True Temper's cordless (left) is 
a light-duty tool powered by a six-volt 
rechargeable battery. 


| | 


Black & Decker 8260, with  inter- 
changeable Ni-Cad battery packs, takes 
plastic blades and nylon cutting line. 


Rd., Eden Prairie MN 55343; Allegretti & Co., 
9200 Mason Ave. Chatsworth CA 91311; 
Beaird-Poulan Div. Emerson Electric Co., 
Shreveport LA 71107; Black & Decker Mfg. 
Co., Towson MD 21204; Echo Chain Saw Div., 
Kioritz Corp. of America, 350 Wainwright Ave., 
Northbrook IL 60062; Garden Pro, Inc., 2655 
Villa Creek Dr., Dallas TX 75234; HMC, 22133 
S. Vermont, Torrance CA 90502; Hoffco, Inc., 
358 Northwest F, Richmond IN 47374; Home- 
lite, Box 7047, Charlotte NC 28217; K & S In- 
dustries, Inc., Box 612, Ft. Worth TX 76101; 
Maddox Co., 102 Forestview Dr., Dayton OH 
45459: McGraw-Edison Co., Portable Tool 
Group, 1801 N. Stadium Blvd., Columbia MO 
65201; Sears, Roebuck & Co., Sears Tower, 
Chicago IL 60684; Stihl, Inc., 5701 Thurston 
Ave., Virginia Beach VA 23455; Sunbeam 
Corp., 900 Jorrie Blvd., Oak Brook IL 60521; 
Toro Co., 8111 Lyndale Ave. South, Min- 
neapolis MN 55420; True Temper Corp., 1623 
Euclid Ave., Cleveland OH 44115; Weed Eater 
Inc., Box 42334, Houston TX 77042. 
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Radial-arm | ! 
router 

lets you cuf 

fancy wood designs 
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For precision control, yoke 
your router to a radial-arm 
head. Build a jig 
for taper carving 


By HOWARD SILKEN 


If you own a portable router | PS, 
March | and a radial-arm saw, a spe- 
cial clamp that yokes your router to 
the saw head will convert the combi- 
nation into a radial-arm router. ‘This 
combo gives you far greater preci- 
sion than a hand-held router. With 
it, you can perform every operation 
an expensive overhead router will 
do—plus a few tricks that over- 
heads can't. 

The metal attachment, manufac- 
tured by HIT Products, Inc. (Р.О. 
Box 6906, Hollywood, Fla. 33021), 
is also available at any Black & 
Decker DeWalt service center or 
dealership for about 332. You 
can attach almost any router body 
to the 10- or 12-inch radial-arm 
saws manufactured by DeWalt 
(Black & Decker), Sears, or Delta 
(Rockwell). Гуе been using this 
attachment for several years and 
recently designed a simple jig that 
makes it easy to create fancy 
shapes and designs. (If you prefer, 
you can devise your own wooden 
yoke attachment, as shown in the 
box. ) 

What makes these designs unique 
is their three-dimensional effect. 
Certain router bits (V-groove, core 
box, and pilotless “ОС”) have 


Decorative panels cut by author sur- 
round the home-built jig used to slant 
wood as it is cut to varying depths. Met- 
al clamp at left is used to attach rout- 
ers to various radial-arm saws. 


the characteristic of cutting a wider 
groove as depth is increased. Nor- 
mally, it is very difficult to change 
cut depth while operating a router. 

To solve this problem, the work 
piece can be held at a slight slant 
on a jig and the router pulled 
forward into the work. As you 
advance, the router bit cuts deeper 
and thus wider. You end up with a 
teardrop-shaped cut. 

If you use a V-groove bit, you 
will rout a pointed bottom in the 
cut. Use a core-box bit and the 
bottom will be round. Adjust the 
Jig at a slight angle and you'll cut a 
long, slender teardrop. Increase the 
angle and the teardrop becomes 

Continued 


Slanting wood panel causes groove to 
widen and deepen (left) as tapered 


router bit moves away from center pivot 
point. C-clamp holds jig on table. 


Sunburst design is cut (top) using 24 
router passes. Above, the decorative de- 
sign is completed by routing a circle 
around the sunburst carving. 


How you can make your own yoke 


L oe Wits 
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You can make a simple router yoke from 
wood sized to fit your radial-arm saw. 
To attach my yoke, | drilled a 7" length 
of '4"-by-1" aluminum bar stock. The 
bar mounts on the dust cover (as shown 
in left photo) with longer bolts to replace 
the originals. The second hole from each 
end of the bar is tapped for long 14” eye 
bolts that serve as clamping screws. (1 
pass a screwdriver through the eyes for 
tightening.) The four holes that flank 
the eye-bolt holes are for screws into the 


stationary block (removed here for clari- 
ty). For the blocks, | clamped two 2-by- 
4's together and drilled on the joint with 
an expansion bit set to the router's body 
diameter. | trimmed vg” from the mating 
faces to provide a clamping gap and also 
trimmed the rear face of the stationary 
block to snug the router closer to the 
saw head. | drilled two holes near the 
center to let me drive the mounting bolts 
with the bar screwed to the block.—Roy 
C. King 
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shorter апа stubbier. To achieve 
this variety, it is best to work with 
an adjustable jig (see box below). 

Carving a design is simple. First 
drill a small hole (the size of the 
pivot point) in the center of the 
piece to be routed. With a compass, 
scribe a circle the size of the 
design. Mark off this circle with 
the number of points you wish to 
carve. 

Draw lines through these points 
and the center point. Bring these 
lines all the way out to the edges of 
the piece. You align these marks 
with the upper guideline on the 


slant-table board to index the 
piece. Position the entire jig so the 
bottom of the bit is directly over 
the pivot point. 

Then clamp the jig onto the 
work table of your saw by grabbing 
the “false-fence” cleat between the 
back boards and your work table. 
Use a C-clamp to secure the other 
end of the jig to the front of your 
saw table. Set the slant table at a 
shallow angle. Place the work piece 
on the slant table with the pivot 
point in the center hole. 

Adjust the router adapter so it 
holds the router motor at about the 


Build a jig for smooth taper carving 


You can build the jig from scrap wood— 
plywood, particle board, lumber, or a 
combination. Make sure, however, that 
the base board and slant table are flat. | 
suggest a base piece of pine or fir at 
least a full inch thick. For the slant table 
use 34” plywood. Any piece of lumber 
will do for the slotted adjusting board. 
The base piece should be at least 8" 
wide and 1" longer than the width of 
the work table of your saw (measured 
from the fence to the front of the table). 
The jig is positioned on the saw table 
by a $4"-by-S4" cleat the width of the 
base board. This piece (called a false 
fence) is secured across one end of the 
base board with either screws or glue 
and nails. The opposite end of the base 
board has two 1" holes drilled through 
it, centered about 114” from the sides. 
Two 3$" holes are drilled through the 
end of the base board to meet the center 
of the 1" top hole. After you have drilled 
these meeting holes, rock the drill up 
and down to elongate the holes. This will 
provide clearance to slip a carriage bolt 


REVERSED 
OGEE 
CW/OUT. клет 
PILOT) =, 


FALSE FENCE 
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BASE BOARD 


SAW WORK TABLE + i” 


TO ELONGATE 
HOL 


(V4" by 31%”) through the end holes 
with the head inside the 1" top hole. The 
slant-table adjusting board should be the 
same width as the base board and about 
12" long. It can be of 14”-, 3%”-, ог 34"- 
thick material. Two 3%” grooves are 
routed through the board to about 1" 
from either end. If you wish, make the 
slant-table board wider than the base 
and slotted board. It can be shorter than 
the base board or of equal length, but it 
cannot be longer. The slant-table board 
has a pivot point in its exact center. Lo- 
cate this point with two dark cross marks 
drawn 90° to the edges. These lines will 
be useful guides for locating and index- 
ing the piece of wood being routed. Make 
the pivot point out of a copper carpet 
tack or small aluminum nail; these ma- 
terials won't harm the router bit if it 
should go deep enough to strike the pivot 
point. All three pieces of the jig are as- 
sembled with four small hinges or two 
piano hinges. The angle of the slant table 
board is locked with wing nuts and wash- 
ers on the carriage bolts. 


SLANT TABLE BOARD 
B" x i2"4 


> 
sae 


A| SLANT 
| ADJUSTING 
| | /BOARD 
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€ WING NUTS 
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same angle as the slant table. (It 
does not have to be exact.) Locate 
any line on the work piece with the 
guideline on the slant table, and 
then clamp the work piece to the 
slant table. I use a strong spring 
clamp for this—two (one at each 
side) do an even better job. 

Push the roller head back so the 
router bit is directly over the circle 
you scribed. Now lower the router 
motor until the bit is just above the 
surface of the work piece. Turn the 
router on and pull it forward, 
carving the teardrop. 

When you have carved it as far 
as you wish, turn off the router 
motor. 


Sunbursts and clamshells 


Starting the cut on the outside 
scribed circle will make the tear- 
drop larger as you cut toward the 
center. This creates stars and sun- 
bursts. Starting your cut at or near 
the center causes the teardrop to 
widen near its outer edge. This cut 
is suitable for floral and clamshell 
designs. 

If you miter the arm to the right 
or left or if you move the jig so the 
center point is to the right or left of 
the bit, you can get a pinwheel 
effect. Dots can be made by lower- 
ing the bit into the work at some or 
all of the index lines. Circles can be 
cut by lowering the bit into the 
work and then rotating the work on 
the pivot point. When making dots 
or circles, be sure to lock the roller 
head on the arm with the rip lock. 

Teardrop cuts are not restricted 
to work around a pivot point. You 
can attach a straightedge to the 
slant board and make repetitive 
designs on straight boards for spe- 
cial-effect picture-frame moldings. 

Fancy cuts and special designs 
are just some of the many uses to 
which you can put your router 
adapter. Besides using it as an 
overhead router, you can set it in 
a horizontal position. Then, with 
the use of an elevating table, it can 
be used to make mortises, dove- 
tails, slots, grooves, and a few oper- 
ations I haven’t thought of yet. 

The adapter that Black & Deck- 
er sells fits DeWalt (9-, 10-, and 12- 
inch) and Delta (9- and 10-inch) 
saws. It will hold most of the Black 
& Decker, Rockwell, and Sears 
router motors. If you have a router 
with a smaller- or larger-diameter 
motor than those mentioned, the 
adapter can be altered by HIT 
Products to accommodate it. Just 
send them the make and model 
number of your router or its motor 
diameter and they will supply you 
with the right adapter. 
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Consolidate the little 
appliances, then build in 
the big ones. Here's how 


By EVAN POWELL 


"Compact and convenient" is how 
I described our new kitchen three 
years ago. Our countertops pro- 
vided plenty of work room. But an 


| | ever-growing array of small and 

| | large appliances gradually ate up 

all that space. One countertop 

turned into a snake's den of cords. 

ith - 7 ! 1 Another was sacrificed when we 

WI space -savindad purchased a commercial food slicer. 

А Д Then а compactor was squeezed 
built-ins in, blocking three drawers. 

Finally, when a microwave oven 


took over what was left of the coun- 
ter, I knew I had to act. 


Continued 


Before: A jumble of appliances had taken over the counters 
of this cluttered kitchen (right) while the compactor at far 
right impeded access to storage drawers. An all-purpose ad- 
dition beyond outside wall to right (diagram below) per- 
mitted recessing large units into new space. In uncluttered 
kitchen (bottom photo) the built-in compactor and microwave | | 
oven are out of the way, yet easily accessible (each pulls 
forward for servicing). The sleek NuTone power unit next to 
the blender has replaced the clutter of small appliances. 
When not in use, the blender is stored below with the unit's 
other lightweight accessories. 
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To keep wall thickness to a minimum, 
thin but strong Thermo-ply insulative 
sheathing was used. Let-in corner brac- 
ing isn't needed for this small addition. 


For easy maneuvering, appliances 
were installed before addition was en- 
closed. Compactor stands below oven 
sleeve, which sits on support frame. 


Simple, galvanized steel sleeve is the build-in kit for the 
Amana oven. The range slides in on bottom rails and locks 
in place. Air-vent grilles (not shown) snap into sleeve. 
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To prepare wall, carefully make shallow cuts just large 
enough to insert appliances. lf accurately done, no 
wallboard patching or replacement is needed. The cuts 
in outside wall don't have to be as precise. Wiring 
may have to be rerouted (always turn off power before 
cutting into wall) and framing removed. Load-bearing 
walls can be resupported from the outside. 


As I pondered the problem, some 
related ideas began to jell. There 
were three possibilities: 

€ Build in the large appliances. 

è Consolidate the small ones 
(see box). 

€ Add extra space. 

I decided to do all three. But we 
couldn't spare any cabinet space to 
build in the compactor or micro- 
wave oven, nor was it possible to 
expand into an adjacent room. 'The 
only way to go was out, but I 
wanted to avoid a major renovation 
—knocking down a load-bearing 
wall or tying into the roof system. 

By adding a small bay to the out- 
side of the house, I could both 
build in the large appliances and 
make extra space for the odds and 
ends (including the bulky food 
slicer). 'This skinny, all-purpose 
room snugs up against the exterior 
wall, using an existing deck as its 
floor and the 36-inch roof overhang 
as its roof. 

The same basic concept could 
work with many other houses. If 
you have no deck, you can lay a 
simple foundation. If your roof 
overhang is not wide enough to 
shelter the appliances, you can flash 

Continued 
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For permanent con- 

nections. #6, 88 and 
#10, Far 22-18, 16-14 
and 12-10 wire gauges, 
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27 IN-LINE BUTT 
CONNECTORS 


Solices for joining wires without 
soldering or taping. For 22-18, 
16-14 and 12-10 wire gauges. 
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11 BULLETS & 
RECEPTACLES 


ё .157"' bullets, 
3.157" fully insulated 
bullets, 2 .157"* double 
receptacles. 
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6 
CONNECTORS 
S57", 3 bullets, 

3 receptacles, 


Mar-proof feet 
protect surfaces 


20 CABLE TIES 


For easy, neat tying of all wire 
bundles. 10 5-1/2" long (1-1 7/4" 
bundle diam.), 10 3-1/2" long 
(3,/4" bundle бат. ]. 


4,1" long for 
miniature elec- 
tronies; 2, 2"' 
long screw type. | 
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e Eliminates soldering and taping! 


connections that are safer, neater, won't leak current 
e Every piece meets UL/SAE Safety Standards for your protection 


No more plece-at-a-time trips for the electrical terminals and 
connectors you need to do the job right. No more shelling out 
for over-priced blister-card packs. Giant Terminal Center puts 
the right electrical terminal or connector for every job, at 
your fingertips. 

For Automotive: install all types of accessories, stereo speak- 
ers; do electrical system wiring; wire auxiliary lights, horns, 
sirens. For original wiring or rewiring, this giant Terminal 
Center has the proper terminals, connectors and fasteners. 


For the Home: Wire or rewire lighting, appliances, motors, 
accessories. Set includes every wiring terminal you need— 
including high-temperature terminals, plus twist-on wire nuts. 


Heavy Gauge ALL-STEEL CABINET 


* 28 drawers, 40 dividers—up to 68 separate compar 
with strong, full steel shelves to support plenty of weight 


* Pre-printed drawer labels and filing system give you the 
right connector instantly 


е Mar-proof cabinet feet protect surfaces 


All-Steel Cabinet has 28 see-thru, 5!2"x2"x13" sturdy 
plastic drawers with easy-pulls and stops. 40 drawer-dividers 
fit grooves in drawers to make up to 68 separate compart- 
ments. Pre-printed self-adhesive drawer labels instantly iden- 
tify the contents of every drawer. Cabinet is 15" wide x 534" 
deep x 7%" high with plenty of extra space for organizing all 
of your own small electrical parts. Heavy gauge steel cabinet 
with отоор. full steei shelves has a finish that won't chip, peel 
or wear 4 mar-proof feet prevent scratching of surfaces. 
indentations on top corners let you stack 2 or more cabinets. 
Or slots in back let you hang it on the wall. 
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METAL CLAMPS 


For extra-heavy-duty jobs. 
2/8" and 1/2" diam. | 


e А Gigantic Terminal Center for automotive, home, electronics 


hem All Pre-Insulated Terminals are Color- 5 mm 
TERMINALS Coded for Quick Identification of Wire Size [C7 _ TERMINALS 


removing screw or nut 
#6, HEB and #10. Far 
22-18, 14-14 and 12-10 
wire gauges. 
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30 HI-TEMPERATURE 
TERMINALS 


For household use, Withstand ?00*F, 
temperature. Nickel plated steel 
[(non-insulated). For refrigerators, 
stoves (heat exchangers, motor 
grounding lugs), anyplace with ex- 
cessive temperatures. #10 ring, 
l4" ring. 250" female and 250" 
female flag for 16-14 gauge wire. 


26 GROMMETS 


Assure professional installa- 
tion of wires through metal 

ЭШ panels. Prevent vibration, wire 
чаго: shorts. 10. | /4'* hole 
diam. | /B'' LD; 65/16" hole 
diam. y I" 1.D.: 8 3/8" 


Fre-printed drawer labels 
hale diam., гд" 1.0. 


28 тты 40 dividers — 
for instant identification 


up to 58 compartments 


59 TWIST-ON 
WIRE NUTS 


Ideal for light fixtures, junction boxes, all 
home wiring. Twist-on ‘hand connection, 

no tool needed. Complete size ranges for 
the smallest wires to the heaviest power 
feed in the home. For 22-18, 20-16, 22-16, 
22-14, 16-14 and 10-12 wire gauges. 


52 MALE and 
FEMALE DISCONNECTS 


Plug-ins for fast connections and disconnec- 
tions, For automotive wiring, stereos, appli- 
ances, motors, miniature electronics, FIO", 
,187"*, 250" sizes. Includes “piggy Баск” 
connectors. For 22-18 and 16-14 wire gauges, 


10 QUICK-SPLICE 
and TAPS 
Take off an extra hat line quickly, without 
stripping wires. Fast hook-up for auto radios, 


CB's, trailer lights. Also for house wiring. 
For 22-18, 16-14 and 12-10 wire gauges. 


10 FUSE 
TAPS 


250". Allow quick 
take-offs from auto 
fuse blocks for 
adding accessories, 


6 RUBBER 
INSULATED 


_ 30 NYLON а 8 NYLON COUPLERS 16 CLOSED-END 
CABLE CLAMPS 20 FLA PIGTAILS 
Full-cover insulation. .250" tab width. i 
Sted Safely mount wires and Um For quick-disconnection of electrical Permanently jcin multiple wires. Nylon 
Nj wire bundles away from 10 .250" tab, accessories, CB's, stereos. Ideal for insulated cap assures trouble-free, fully 
T excessive heat and moving 10 187" tab. switch-back tab mounts. 4 styles. insulated dead-end splices. For 16-14 __ 
ASS parta, 1/8", 1 /4'* and For 22-1B and 16-14 wire gauges. and 12-10 wire gauges , 
8” diam. : 
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mia. в Chicago, IL. 60680 
Gives shock-free, VIBretion-proof p... 
have enclosed my check or money order 


7 C] YES, please send (quantity) 
n the amount of $ d 


___58-2481А Solderless Terminal Center(s) 


UN. 


| 
SOLDERLESS CONNECTION Й ' 
a ToS 95 plus $3. 70) shipping and handling [| 
ЖИ», а group of special hi-temperature terminals 
Charge your order on your BankAmericard, 


* MEET or EXCEED UL and SAE STANDARDS 
for each kit—lllinois residents please 
0D |° Annealed (Heat Treated) Copper i 
v 
Visa or Master Charge by filling in your card 
COPY NUMBER ABOVE YOUR NAME ОМ 


* ALL TERMINALS PRE-INSULATED. PLUS — 
add 5% sales tax). 
è Tin-Alloy Electroplated to = corrosion 
number : 
P" emu 
MASTER MY CARD m 
8 CHARGE EXPIRES: 


Бау mas TRUCTIONS 


REE: 


Big wall chart shows and explains how and where to use 


the different types of wiring terminals and fasteners. 
Step-by-step illustrated instructions let you do a fast, | Please Print 
professional wiring Job every time, Yours FREE, when 

you order this Giant Professional Terminal Center. il NAME il 
Giant Solderless TERMINAL CENTER g anppess И 

502 pieces include 74 different types of wiring terminals, de- й - M 


vices and fasteners for every job—PLUS all-steel, 28 drawer, 
68 compartment cabinet with pre-printed drawer labels and 
organizing chart and FREE illustrated wall chart with step-by 

step instructions for proper use of the various types Wer 


M y 1-Kit $29. 95 
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End kitchen clutter 


[Continued] 


A fast saber-saw cut opens a counter- 
top hole for the NuTone Food Center 
power unit. lt operates a variety of 
space-saving, cordless appliances. 


Cabinet-matching wood panel replaces 
compactor's metal one. Аз with many 
appliances, the original panel was easily 
removed by unscrewing its top cap. 
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in a shed roof below it. | For details 
on these jobs, see “House Splicing,” 
PS, April '77.] You can also build 
in major appliances without adding 
a bay—simply cut into the side wall 
of an existing closet or pantry. In 
either case, the project is fairly sim- 
ple, as our photos show. 

I erected the framing first. I laid 
the toe plate, assembled the top 


When attaching siding, avoid blocking 
roof ventilation. Here, careful measure- 
ments of both sheathing and siding en- 
sured that soffit vent was not closed off. 


Cordless appliance centers 
introduce food processors 


A small section of countertop and one 
standard 18-inch cabinet are all you 
need to house the new Ronson single- 
tray Foodmatic (right). The new food- 
processor attachment (front right in 
tray) does the work of several appli- 
ances. Unlike separately powered pro- 
cessors, the Foodmatic's is cordless and 
runs off the 14-hp variable-speed motor 
housed in the countertop control unit. 
The motor has “infinite speed control” 
for smooth adjustments. When not in 
use, the control center folds down flush 
with the countertop. Besides the food 
processor, the $530 single-tray model 
includes a mixer and bowls, a knife 
sharpener, and a juicer, 

NuTone is also now offering a food 
processor for its Food Center. NuTone's 
l4-hp variable-speed motor and solid- 
state control dial are housed in a single 
unit that's flush with the countertop. 
There's no separate appliance storage 
tray—an advantage if you can't spare 
the cabinet space. Though each NuTone 
appliance is priced separately, a collec- 
tion comparable to that offered in the 
Ronson single-tray model costs about 
$293. Either kind of built-in appliance 
center will free a counter of wires. 


plate and studs for the long wall, 
and then raised them into position. 
I shimmed the gap between the sole 
plate and the angled overhang. 
(Nailing the plate directly to the 
overhang and angle-cutting each 
stud to butt it is not only harder 
work, it robs you of a flat edge 
for nailing the siding panels.) 

When the framing was done, 1 
marked and cut the wallboard to fit 
the appliances (see photos). The 
oven had a special build-in kit; the 
compactor needed none. Wrapped 
ina layer of insulation, the compact- 
or 15 now more quiet. 

Next, I closed in the wall with 
sheathing and added the exterior 
siding, leaving space for a door 
fashioned from siding. As a final in- 
terior trim, I mitered thin molding 
and tacked it around the built-in 
appliances. 

Except for a few odds and ends, 
the whole project was completed in 
two evenings and one Saturday. In 
fact, installing the NuTone took less 
than an hour, yet it replaced a coun- 
ter full of clutter. 


Note: The booklet "Elbow Room" offers other 


expansion ideas adaptable to kitchens. For 
book plus construction details, send 50¢ to 
Western Woods Product Assn., Dept. 545-6 P, 
Yeon Bldg., Portland, Ore. 97204. For a more 
ambitious expansion, send $1.00 to Amer- 
ican Plywood Assn. 1119 A St, Tacoma 
Wash. 98401, for an "Add a Room" kit. 
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Save on famous name brands and © 
enter the big SWEEPSTAKES during 


Г 
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e کے‎ gg 
r^ ЙС „ЫА 
3 
т 
Grand prize is an all-expense paid trip for two 
to Hawaii! You could also win one of 199 Rain-- 
bow Weekends for two at a Hilton Hotel any- 
where in the U.S.A. To win, just fill out the 
coupon below and deposit it at any participat- - 
ing Hardware/Housewares Store displaying 
+ the Spring Home Value Days symbol, any time ‹ 
from April 15 to May 31, 1978. 
SÎ SR NOW AT PARTICIPATING 
| N STORES” Spring Hardware 
Р | : es Veer, 9, Ins 
CANNES o жа 
асу ciations through more than 18,500 © 
һа етоег stores everywhere, 


*Note: Some participating stores may not stock all items shown, 


USE THIS ENTRY BLANK 


Ys Nam 
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Dealer Name 


7j Dealer Address 
` City 
State I 


1978 Hardware/Housewares Contest subject to federal 
state and local laws. Void where prohibited or re- 
stricted oak Residents of Missouri may mail 
sweepstakes entries to participating stores or to 

NRHA, 770 N. High School Road, Indianapolis, IN 
46224. All prizes will be awarded on a national bas 


Home Value 


Ideas 


Beginning here. 


a special section 


for todays 
homeowner 


Makers of home-improvement and repair materials 
now take very seriously the homeowner who does it 
himself. The evidence? Explicit how-to instructions 
packaged with products; step-by-step demonstrations 
at your local hardware store or home-improvement 
center; and products once considered exclusively 
inthe pro's domain now aimed at the do-it-your- 
selfer. As a complement to this trend, we've created 
this special section, tagged with the symbol at left. 
In the articles that follow you'll find exciting and 
useful new materials to improve your home 


and keep it functioning. 


Drop-lid stay (left) works smoothly, adjusts 
for weight of flap. TV extension (center) 


How to work with 


glides out and swivels to permit viewing from 
anywhere in room. Rising-butt hinge (right) 


hardware that travels 


Has it ever occurred to you that you 
spend a lot of time opening drawers, 
sliding doors, lifting and dropping 
lids, and stooping or stretching to 
reach into low-down cabinets or jam- 
packed closets? 

If worn or outmoded fittings have 
you fumbling, perhaps it's time to 
look to new and better hardware that 
makes it easy to move things from 
here to there and back. We've 
rounded up a sampling of hardware 
for home-improvement projects, whe- 
ther you're building from scratch or 
updating existing facilities and furni- 
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ture. We've confined ourselves to 
hardware that travels, omitting con- 
ventional pivots such as hinges (ex- 
cept those that work in special ways). 


Sliding-door hardware 


There are three basic methods of 
installing sliding doors: single, bipart- 
ing, and bypassing. A single installa- 
tion, as the term implies, refers to a 
single door that rides on a single 
track installed either on the outside 
of a partition wall or within it, so that 
the door disappears when opened 
(pocket door). 


a — iL BEAUX 
lets door clear deep carpet; its pitch causes 
door to swing shut automatically. 


A biparting installation is one in 
which two doors travel on a single 
track and butt against each other at 
the center when closed. Here, too, 
installation may be on the outside or 
within the wall It's mechanically 
similar to a single door, but requires 
twice the track length and number of 
carriers. 

In a bypassing arrangement, two 
doors travel side by side on a double- 
rail track. This permits them to 
bypass each other for the full length 
of the track, usually with a one-inch 
overlap at center in the closed posi- 
tion. 

The choice of sliding-door hardware 
for any of these methods is dictated 
by four factors: panel thickness, 
weight, headroom clearance, and 
mode of installation. The hardware is 
available in a wide range of sizes to 
accommodate doors from М” to 154” 

Continued 


Save on Sears 


Thrif-T Thermostats, and 
they'll help you save on fuel costs 
automatically. 


SYSTEM | 
COOL OFF HEA’ 


“Sears. Ти: [ 


Thermostat 


WART? моче“ Hulomat | КОЛ е 


Our Thrif-T Thermostats are another group of Green$aver products from | | 
Sears. Because these automatic thermostats help you hold down the energy Q M SAL Е 
dollars that go into heating or cooling your home. " à 

There's a Sears Thrif-T Thermostat with a Single Set-Back. In winter, it can at most Seara retail Stores 
automatically turn down your heat while you sleep, then turn the heat back up | SE $4 
before you get up. With air conditioning in summer, it automatically sets the SAVE 4 or 10 


temperature up while you are away at work. Then turns it down at a pre-set 
time before you get home. 

There's also a Sears Thrif-T Thermostat with a Dual Set-Back. It gives you 
two separate timing functions that automatically raise and lower tempera- 


HEATING/COOLING UNIT 
Single Set-Back 


tures during both your sleeping hours and the hours you're away from home. 55499 54499 

These Green$avers work for you whether you use oil, gas ог electricity. e E 
They replace most existing thermostats quickly and easily. There's no addi- Dual Set-Back 
tional wiring. A screwdriver is all you need. The 24-hour quartz timer runs on 5099 099 
a special, long-lasting NiCad battery that recharges itself. REG. NOW 


So save now at sale prices. And start saving on fuel automatically from 
then on. HEATING ONLY UNIT 


ingle Set-Back 
Here's the kind of heating/cooling savings Sears Thrif- T Thermostat can help you nd 


hieve by autom lly c ' mperature twi day. TA) 2099 
achieve by automatically changing the temperature twice a day кан $4499 — $39 
Approximate Percent of Energy Savings Dual Set-Back 
Heating* Cooling” | 
(nighttime setback) (daytime setup) REG. $4939 NOW 54485 
d 10° 5" 
ATLANTA 1196 1596 9% 
CHICAGO 7 11 16 
DALLAS 11 15 B 
LOS ANGELES 12 16 20 Sale starts 
MINNEAPOLIS 5 9 B : 
PITTSBURGH 7 11 10 April 30, 
ST. LOUIS 8 12 9 ends 
SEATTLE 8 12 9 
June 3, 1978 
'Above savings are based on computer study of a one-story home of 900 square feet with four — 
people in the household. Heating savings based on daytime setting of 75" and nighttime setback (С) Sears, Roebuck and Co. 1978 


кок SAA DA APU. VA AMLA MA on 75° nighttime setting and daytime setup period Prices and dates may vary in Alaska and Hawaii. 


If you don't get cast iron, 


It's worth remembering if 
youre in the market for a 10" radial- 
arm saw. And it may not seem like 
there's a whole lot of difference 
between them. 

It's understandable. Compare 
features and, if you don't count small 
extras like our lower leaf bladeguard 
and metric scale, they're almost 
exactly alike. 

Almost. But not quite. 

It's easy to miss unless you 
know just what to look for, but 
there's one feature that can affect 
your work nearly as much as all the 
rest put together. 

The composition of the column 
support and track. Cast iron? Or 
die-cast aluminum? 

Ours are cast iron. 

Thereason is performance. 


don't pay for cast iron. 


The best possible performance. 

First, cast iron is heavier than 
aluminum. 

.. Second, cast iron doesn't expand 
like aluminum when it gets hot. 

Third, cast iron doesn t deflect 
as easily as aluminum under the 
same loads. 

Fourth, cast iron dampens 
vibration better than aluminum. 

Fifth, cast iron wears better 
than aluminum. 

Now, knowing all that, vou 
should also know that you can prob- 
ably buy somebody elses radial-arm 
saw for a few dollars less than the 
Rockwell 33-215. 

But even if it were $100 less, 
you d still have to ask yourself a 
pretty important question. 

Can your work really afford it? 


A Rockwell International 


Introducing the cast-iron 
Rockwell 10 Radial-Arm Saw. 


Ё 
= 


s А 38 {ў 


* 


| See the Yellow Pages under "Tools-Electric" for your nearest Rockwell dealer. Or write Power Tool Division, Rockwell International, 6263 Poplar Ave. Memphis, Tenn. 38138. 
' E | * ; x F3 
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Hardware that travels 


[Continued ] ¥ 


Sliding-door hardware 


У i cm л ЕНИ 7 нЕ 
Sliding-door hardware from Grant can handle basic applications (see 
text). Shown (left to right): Bantam 912 bypassing, 1230 single-door 
set, 72-118 bypassing, and F 72-138 fascia bypassing. 


Pendant-type carrier is center-hung for greater stability in motion. It 
can be adjusted vertically and horizontally. Flat plate mounts to top 
edge of door panel. 


Slides for drawers and shelves 
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Side-mounting carrier attaches to side of door; serrations in apron 
permit vertical adjustment. Rocker arm allows constant wheel con- 
tact with track. (All tracks shown are upside-down.) 


Loc Trac system employs a plastic track that is inserted into a 
Vg-inch-by-34-inch-deep saw kerf. Pair of nylon slides (foreground) 
recessed into door bottom rides smoothly over the track. 


thick and as heavy as 300 lbs. 
Headroom requirements (the space be- 
tween the top of the door and the 
header) vary between 1” and 314”. 
Select your hardware accordingly. 

When shopping, go for quality 
goods; they’re only slightly more cost- 
ly than the bargain products and may 
prove less expensive in the long run, 
due to better performance and longer 
wear. Leading brand names for slid- 
ing-door hardware are Grant and 
Stanley. 

A cross section of four basic Grant 
sliding-door sets is shown in an 
accompanying photo. The tracks are 
aluminum extrusions, and the rollers 

Continued 


Drawer-slide variations (top to bottom): 
#702 and 703 universal mounting; +675 
and 452 single-track center mounting; and 
+900 side mounting. All are HDI products. 


A government report sold 


Heating water for bathing, washing clothes and dishes can 
amount to 1526 to 40% of an average family's total yearly heating bill. 


So Victor Fiore installed a Grumman Sunstream™ Solar Domestic 
Water Heating System to help reduce his rising energy costs. 


"Because of my technical background, using the energy of the 
sun to make our hot water made sense. Since | put in my system, 
| think it’s great, and І expect we'll save a good deal with it." 


Learn how you can use the GRUMMAN Sunsíream" 
sun's free energy like Victor "NNE Г 
Fiore. Write Grumman Sun- QV The reliable source 
stream Dept H405 41 75 P A product of Grumman Energy Systems, Inc. 


Sunstream is a product of Grumman technology. which landed 


Veterans Memorial Highway, Americans on the moon. Grumman stands for reliability in MEN i | 
; Gulfstream executive jets, Grumman trucks, Canoes and [he Fiore поте in NEW Jersey 


Honkonkoma, NY 11779. Pearson yachts 


Suggested retail prices start at $1,238 plus transportation, local taxes and dealer installation. Specifications and prices are subject to change without notice. 
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SPRING HOME VALUE DAYS 


8 


WEED EATER Inc. 


a subsidiary of Emerson Electric Co. 


Hardware that travels 


[ Continued] 


are nylon—a good combination for 
quiet, smooth travel. The heavy-duty 
units feature four-wheel carriers 
mounted on pivoting rocker arms that 
allow constant wheel contact with the 
track. 

The Bantam 912 is designed for 
bypassing panels in cabinets, ward- 
robes, and lightweight movable par- 
titions that are 1%” thick—though it's 
also available with carriers that ac- 
cept !4". and 3$"-thick panels. The 
912 requires only a 1" headroom. 

The model 1230 is a heavy-duty 
single-door unit recommended for de- 


Continued 
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Three special slides (left to right): +328 
full extension, #344 add-a-drawer, and "А" 
record player. Latter has silencer spring for 
minimum vibration. All are from Grant. 


Full-extension slide (these are Grant #3320) 
and lazy-Susan swivel are for TV extension 
chassis. Slides may be side- or bottom- 
mounte- 
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After 3 years and 2 million miles, 


your motor oil has arrived. 


. The Motor Oil that saves you 
money three ways. It's New 
Generation All Season Motor 

Oil from Conoco. It lubricates 
and protects auto engines for 
15,000 miles, or one year, which- 
ever comes first. It exceeds 

API service SE — available as 
SAE 10W-20W-40 grade. 

We've been developing and 
perfecting this new oil for more 
than three years. SN testing it 
for 2 million miles. № autos, vans 
and pickup trucks, old and new 


cars. In cities, on the highway, 
in all kinds of weather. . 

We found New Generation All 
Season protected the engines 
up to twice the time span and 
double the mileage. However, in 
cars under warranty, change 
according to manufacturers’ 
requirements. 

Today's engines are complex 
machines. And, many things, 
such as dirty spark plugs, faulty 
carburetor, dirty air filter can 
affect their over-all perform- 


“Hottest 15000 Mlle ec i 


Nd Going * Engine? 0 


— 
Б 


ance. But with proper саг 
maintenance and this superb 
new oil from Conoco, engines 
can perform more efficiently 
and improve gas mileage. 

And best of all, this new oilis 
priced competitively with зае 
new generation oils. 

So if you want to benefit 3 
ways, try Conoco's New Gener- 
ation All Season Motor Oil today. 


7 SPRING HOME VALUE DAYS 


APRIL 20- MAY 6, 1978 SS | 


LIMB 'N TRIM 14-INCH 


Cuts trees up to 28 inches in 


safety. U. L. listed. (75762) 


B 


ü 
DISSTON"' 
RECHARGEABLE 
POWERPACK™ 

For use with Disston Power- 

pack™ operated shop and 

garden tools. Plugs into wall 
. Outlet to recharge. Snaps 
. Into tool. (1000) 


SKIE. 3/8-INCH 


RECHARGEABLE 
CORDLESS DRILL 


:Screws. Trigger safety lock. 
Chuck key stores in handle. 
: Recharging S d NS 


Merchandise, in this advertisement, is available from participatin: 
select their merchandise and set their own prices. There may 
Corporation, Cleveland, Ohio 44113. 


REMINGTON? 
ELECTRIC CHAIN SAW 


diameter. High performance 2 H.P. 
motor. 14-inch guide bar. Light- 
weight. Double insulated for your 


Lightweight.Portable.High torque ff 
makes it easy to drill all types of 
material. Drives screws without 
pre-drilling. Reverses to remove 


i EXTENSION LADDER 


| 6-FOOT ALUMINUM _ 
| ! STEPLADDER 


ү Ideal for every household // 
| job. 225 Ib. foad rating. | 


I U. L. listed (366) _ 


DissSTON 
. CORDLESS SHRUB 7 
TRIMMER | 


Non-stick coating on ae ۰ 


10% inch blade reduces friction. 
Prevents rust. Lightweight. Two 


handles for easy control. SW orpack 


not included. (1 m 


н 13-foot working length. Alflo- rung WELDED | FENCE 
|. joints prevent twisting. Flat 1% inch Use it to enclose 
alh steps. 200 ib. rated load. | yard, garden, .— 
||. U. L. listed. (01116-2) godes. рео 1 
I" А» inches ; 
: I $3799 . high. 50 feet 


А ge Chrome plated. ACOs 


long. Double 
vinyl coated. SN Ah, 
 Rustproof. Won't 5 Wer; 
. chip or peel. CENE 
j| No rough edges. 
W (132301-36-50) 


| 22-INCH CUT 
| POWER PROPELLED MOWER | | 
| Mowing' s a cinch with this new model. 


Lift the handie. Front wheel power | 


| drive immediately engages. Grass dis- _ 
charges at side. 3% Н.Р, Briggs &. 


= Stratton engine. Four ad- — 
A _justable wheel height set- _ 
tings — % to 3 inches. 


| \ 5 


10-INCH ADJUSTABLE © 
| WRENCH |. 


Knurl opens, closes jaws fast. Thin 
head gets into tight places. Drop 


` 16-FOOT TAPE I 


Graduated in easy-to-read : 
16ths on both edges of | 
_ long-life yellow blade. _ 
Power return. Positive 
^ v blade lock. 
Uf PL31 ый. ыы i 


Sentry dealers only. Offer expires May 27, 1978. The 4,500 Sentry dealers own their stores. They 
e variations in products, available quantities and prices in individual stores... Sentry Hardware 


AA-7945 


#8 Rockwell 10-INCH HOMECRAFT® ATO 
MOTORIZED TABLE SAW - Weller HEAVY-DUTY 
When you buy this saw at DELUXE SOLDERING GUN 


$259.99, you get a Ye Н.Р. 9-INCH PAINT Makes every soldering job easy. 
: router for a penny! Sawhas ROLLER COVER Trigger selection for high or low 
front controls. Blade tilts for bevel Works well with all types | output. High efficiency, heavy 
cut. Rip fence is self- of paint...latex, oil | gauge copper soldering tip. Twin 
aligning. High performance base, semi and high lights illuminate work. 


* motor. Two extension wings loss. (R-362 | 
| апа stand included. 28,000 ® 88c 
R.P.M. router is complete 
with Ya inch collet and 
wrench. U. L. listed. 
(34-676) 


$960 REEL 


525999 зт 1€ (with saw) 
for router 


TIMES См Desc SWIVEL- BASE CARBORUNDUIVI D 
i Y inch Sash (5535 Д HOMEOWNER'S VISE ASSORTED GENERAL 
resilient. Holds its shape. Lasts three M Belongs in every tool kit. Unbreak- PURPOSE SANDPAPER 
гөн longer than бн able ductile steel. Replaceable, | Ea Stic 
hardened-face jaws. Large anvil Long-lasting pre-cut 


and horn. Permanent pipe jaws. aluminum oxide sheets | 
fit oscillating and orbital |p 


sanders. Assortment 
includes two sheets 
each of fine, medium, 
coarse grits. (8019) 


Penetrates. Stops squeaks, 
rust, corrosion. Keeps tools 
like new. Loosens sticky 
mechanisms, locks, hinges. 
Lubricates moving parts. 


40011 
$133 9 ounces 


N Rockwell 3/8-INCH wu 
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EADY: г матай 
ә Tough, 19 ice resistant || 


VARIABLE SPEED | IGHT , case- ur D panieries. у ABRADER 
DRILL KIT aie g4 Sands, finishes in one 
Drills all types of materials. Speed $2 


i easy operation. Works 
faster, lasts longer than 


adjustable. Can be preset and 
2 $365 B sandpaper. Stainless 


locked from 0 to 1,400 R.P.M. For tool kit, Сёз Send- 

„ Handy “Tool- ‚ anywhere бер, 
[| Toter" case holds" able light ‘ated сазе. 
94 | 13-piece twist drill | Chrome р: glow Mg 


steel finishing surface 
1 is etched with hun- 

dreds of ر ا‎ ns 
pillars. 


without coupon $ 


magi set, 6-piece two ОС 1 
НИШ socket set, 4 l шон (5251WB) (400F) 
. mm: / А screwdriver bits. D $16^ | 
мие =. || il) I U. L. listed. with coupon 
» ue 2 ol Muf. (4169) шош coupon $219 
s ff „М wit CLIP A 


iS 99 а -— 


Merchandise, in this advertisement, is available trom parcoipsing sentry dealers only. Offer expires May 27, 1978. The 4,500 Sentry dealers own their stores. They 
select their merchandise and set their own prices. There may be variations In products, available quantities and prices in individual stores... Sentry Hardware 
Corporation, Cleveland, Ohio 44113. AA-7946 


Hardware that travels 
[Continued] 


sign applications that require the 
movement of heavy panels, space 
dividers, or large doors. A large four- 
wheel carrier with a center-hung pen- 
dant bolt and a flat plate mounts to 
the top edge of the panel. 

The model 72-118, a bypassing unit, 
is designed for 114"-thick doors 
weighing up to 100 lbs. The carrier is 
a four-wheel, side-mount type with 
pivoting rocker arms. 

The fourth sliding-door device 
shown is an F 72-138 fascia set, This 
is similar to the 118 with the excep- 
tion that the track has a finished front 
face that conceals the door top and 
fittings. All sliding-door units are 
supplied with floor guides, as shown. 

If you’re thinking of installing a 
disappearing-pocket door, either in 
new construction or remodeling, take 
a look at Stanley’s Pocket Frame Set 
(#2825). This includes an adjustable 
header unit, a split jamb and stud, 
and the necessary rolling hardware 
for hanging the door panel. For a 
biparting installation you use two of 
these frame sets butted with a special 
frame coupling (#2825-5). The kit 
will handle doors up to three feet 
wide, 34" to 134" thick, weighing up 
to 100 lbs. 


Cocktail-cabinet fittings are double-acting. 
Mounted inside cabinet, these units (Selby's 


Triple-action stay: When closed, glass tray is 
fully retracted (left). As front flap is low- 
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207) automatically raise top lid when front 


For small sliding doors you might 
consider using "soft" hardware such 
as Loc Trac. This novel system uses a 
self-lubricating, high-density plastic 
track that installs easily in a 14”-һу- 
35"-deep saw kerf cut in the base of 
the cabinet. A pair of nylon slides 
(Nyslide #224) is inserted into a 14”- 
by-!A4" groove cut in the bottom of the 
door. The slides have slightly hooked 


flap is opened (right). 


oe 


ered, top lid pushes upward and tray moves 
forward (center). At full open (right), tray 


Four flap stays 
(left to right, 
above): KLS 200, 
Rotacam 250, 
259A friction con- 
trol, and 178 Re- 
gal. KLS 200 is for 
lift-up flaps (photo 
at left); it locks 
open automatically 
and is held in 
place by flap's 
weight. The others 
are for drop lids. 


sides that lock onto the track. The 
door is engaged in the track by a 
slight downward thrust. Two parallel 
tracks are used for bypassing doors. 
The upper deep-channel section of a 
conventional aluminum ог plastic 
sliding-door panel track is used at the 
top of the cabinet to keep the top of 
the door in line. 


Drawer slides 


Like sliding-door devices, drawer 
slides come in a wide range of sizes 
and load capacities and in several 
forms designed to meet the require- 
ments of special applications. 

One of the most versatile is the 
universa] mounting slide. It permits 
easy custom mounting of drawers, 
shelves, or table extensions almost 
anywhere with no need for side parti- 
tions. Special brackets allow top or 
bottom mounting. "They're ideally 
suited for adding drawers to tables, 
vanities, counters, and deep shelves. 

You can get easy access to the 
bottom of your kitchen cabinets by 
installing shallow pull-out drawers or 
simply flat boards that use universal 
mounting slides. А similar narrow 
cross-section slide, available without 
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is positioned right up front for easy access. 
It's Selby's 215D. 


| 
q 
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WE LL SEND YOU 
TO SCHOOL FULL-TIME TO 
[-TIME JOB. 


The Army Reserve 15 a special kind of part-time job. So we train you for it in a special way. 
By sending you to full-time Army schools where you can learn automotive mechanics, 
communications, or any one of a variety of skills. 
You'll be taught by first-rate instructors using the most modern teaching methods. And 
you'll earn full Army pay for the months you're away at basic training and school. 
| Back home, you'll work 16 hours a month (usually one weekend), and two full weeks a 
year, with your local Army Reserve unit. Sharpening your skill with valuable, on-the-job 
experience. Earning a good part-time income. And a good full-time feeling. It's called pride. 
For more information send the postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. 


‚ 
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brackets, can be used to install a pull- 
out vertical partition in base kitchen 
cabinets or workbenches—great for 
hanging utensils or tools. You merely 
mount a slide to the top and bottom 
of a 34" board, then attach the 
assembly to the top and bottom of the 
cabinet. 

When you're mounting a record 
player or some other component for 

: — pull-out access in an audio cabinet or 
Slide-out clothes hanger attaches to the bot- cess. This piece of hardware can be used in built-in, don't use just any slide. Use 
tom of a closet shelf, extends for easy ac- апу under-shelf application. special record-player slides that are 
designed for the purpose. They travel 
extra smoothly and are vibration-free 
when extended. This type of slide can 
be either side- or bottom-mounted. 

Many vintage kitchen cabinets and 
other furnishings with wood-to-wood 
contact drawers frequently develop 
problems. Drawers jam as a result of 
sagging or excessive side play caused 
by wear. Irregular framing of a case 
may make it impossible to substitute 
conventional side-mounted slides. But 
the solution can be quite simple: Use 
one of the single-track center- 
mounted slides. These consist of a 
steel rail that attaches between the 
front and rear of the case. A roller or 
plastic guide (depending on the style) 
attaches to the rear of the drawer and 
mates with the rail. À pair of rollers 
mounted on each side of the front rail 
creates a three-point contact for 
smooth, silent action. 

For ordinary applications the con- 
ventional side-mounted drawer slide 
is used. This generally consists of a 
д \ БЕ. ам double track—one member mounts оп 

LICENCE c ms the drawer, the other to the cabinet. 

Two or more rollers engage in each‏ ج 

i 3 = ———— track to provide smooth, steady trav- 

| IRIS SS el. Better-quality drawer slides have 

: ا‎ x steel ball-bearing wheels with nylon 
tires. 

Side lengths are generally avail- А 
able from 12" to 36" in even-inch i 
increments. Drawer travel is usually 
about four or five inches less than the 
overall length of the slide, with one 
exception: Full-extension telescoping 
slides are available for drawers you 


wish to open fully. ^ 

The plastic drawer slide is of 
particular interest to homecraftsmen * 

" who build their own drawers. Its 

51 Fie ; К Жн. i cir 1 3 ye 
үкен ПЫ Worlehop терене Idaho. John Anton Bera — Designer : 
The most beautiful thing you can do for your home is to preserve 

and protect it against sun, rain and harsh climates with Olympic Stain. < 
Olympic's penetrating protection lets your wood breathe. So, we ۴ 


guarantee it against cracking, peeling and blistering. Your home re receives 
lasting protection no matter how wet or how dry the weather ыт 
gets. That's why architects specify Olympic more than any 
other stain. 

Available in 66 beautiful semi-transparent and solid 
colors. Please follow easy label directions. For more infor- 
mation, consult the Yellow Pages for your Olympic dealer or 
write: Olympic. 2233 112th Avenue N.E.. Bellevue WA 98004. 


Drive-in plastic drawer runners are easy to in- 
stall without screws, and are quite efficient. 
They slide in grooves cut into the drawer 
sides. 
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Mock-up of cupboard with fold-up table 
shows how swing-leg hinge (inset, far right) 
functions. When the table is folded up, legs 
are inside and out of view. The legs are 
swung in 270-degree arc as table is brought 
down. Top edge of legs tuck under the table 
to support it when horizontal. 
А 
simplicity of installation and velvet- 
smooth operation are unique. This 
relatively new concept uses a molded 
plastic bar that has three integral 
mounting plugs, Three holes are 
bored into the cabinet side to receive 
Б slide, which is merely driven in 
ith a mallet. À groove dadoed into 
the drawer side rides over the slide. 


TV extension 


Television sets locked into a single 
position, usually flush against a wall, 
can be a problem. Sight lines may be 
obscured and the set is often too 
heavy for convenient movement. 

A simple solution is to mount the 
TV on an extension chassis equipped 
with a swivel that enables it to extend 
out from its ordinarily fixed location. 
Easy swiveling allows the TV to be 
viewed from just about anywhere in a 
180-degree arc. 

k You can make a sturdy extension 
by using a pair of Grant #8420 full- 
Pxtension extra-heavy-duty slides and 
a flat ball-bearing lazy-Susan swivel. 
This slide may be either side- or 
bottom-mounted, With a side-mount 
instaliation, the load capacity is 250 
lbs.; with bottom-mounting, it's 125. 

The procedure is quite simple. For 
а bottom mount, attach the swivel to 
h board dimensioned to support the 
set. Drill a screw access hole in the 
board and attach the swivel to a 
second board. You then secure the 
slides to the bottom of the lower 
board and, in turn, to the base of the 
eabinet. 

For side-mounted slides, use a 
boxed platform with side walls of 
315" minimum height instead of the 
(lat lower board. This will provide 
a surface for attaching the slides. 


Flap stays 


There's a new and better way to 
support drop lids and lift-up flaps: 
stays that use plastic and metal in a 
sliding action. This is a novel depar- 
ture from familiar folding-knuckle- 
type hardware. 

Some drop-lid stays are adjustable 
to allow a controlled rate of down 
slide, Such controlled braking action 
lets the flap down slowly and silently 
und prevents slamming and the tear- 
ing out of hinge screws. 

. A photo shows several styles of 
stays. The KLS 200 locks open auto- 
matically when the flap is lifted; a 
second lifting motion unlocks it, This 
support is useful for drop leafs on 
tables or folding shelves in kitchen, 
laundry, or shop. 'The Rotacam 250 is 
1 very simple friction-type flap sup- 


port that has no adjustments. It | 


encounters resistance as the arm 
passes through a tapered slot. The 
259A stay has an adjustment ring 

Continued 


Stain over paint? 


ee er es t‏ لس اا 


Now you can give your home the beauty of Olympic Stain, no matter 
how many times you ve painted it before. 

Olympic Acrylic Latex Stain hides paint beautifully with soft, solid color. 
It gives your home a rich mellow look, along with a tough acrylic finish that 
lasts for years. Cleans up easily with soap and water. too. ^ 

Olympic Latex Stain is also perfect for redoing any solid 
color stain. Available in 30 colors. Just follow easy label 
directions. For more information, see the Yellow Pages for 
your Olympic dealer. or write: Olympic, 2233 1 12th Ave. 
N.E., Bellevue, WA 98004. 
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edges are thick and'irregular, so they cast deep random shadows: Тһе color is soft 
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fit in with any setting or architectural 


idea. Use them when building or remodeling. 
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Hardware that travels 


[Continued] 


Long on space... 
Short on price. 


that permits you to control the brak- 

ing action as much as the weight of 

the flap requires, The Regal uses a 
compression control rather than the ^4 
direct-friction action of the others. An 
easily accessible rate-control knob 
adjusts infinitely for varied weights 

of flaps. 

The Stanley V 772 heavy-duty fold- 
ing-shelf bracket is recommended for ^ 
large and heavy lift-up flap installa- 
tions such as folding tables, knock- 
down shelves, and counters. 

Two unique bar cabinet fittings are * 
the Selby #207 and #215D cocktail- 
cabinet stays shown in our photos. 
Both automatically raise the top lid 
when the front flap is lowered. ‘The 
207 exposes the interior of the cabinet 
for full access. The 215D goes one А 
step further: As lid and flap open, a 
glassware tray is simultaneously м 
lifted forward and upward toward the 
user. The 207 has a built-in pin that 
stops the arm when the flap has trav- 
eled 90 degrees. The 215D requires 
the insertion of a short dowel in the 
cabinet side to serve as a stop at full 
open position. The moving tray is 
secured with screws to a shoulder on 
the lower horizontal members. 


The lowest-pr iced nins 
made to the Holiday Rambler 
Corporation tradition of 
quality... Free Spirit. 


Looking for a beautiful bargain in a spacious motorhome? Consider the 
Free Spirit 29-footer. . or the 26-foot model. 
€ you choose from three attractive wall panelings 
e you get Scotchgard® protected, high-strength upholstery 
ө the wood cabinetry is unmatched in its price range 
e there's a full bath with tub and shower 
® carpeting front to rear 
ө a well-organized galley 
e extremely livable floorplans 
The expertise of the people at Holiday 
Rambler Corporation shows in every detail 
of the Free Spirit motorhome. Everything 


Hinges to know 


Two hinges you should be familiar 
with are the swing leg and rising butt. 
The swing-leg hinge rotates 270 de- 
grees, enabling you to construct a 
cabinet with a fold-out table that » 
contains concealed legs. The legs, 
hidden inside the cabinet, are swung œ 
open when the table flap is dropped 
to horizontal. This hinge accom- 
modates a l"-thick leg and 34”-thick 
table flap. 

The rising butt is an ingenious 
hinge that automatically lifts a door 4 
over thick carpeting or uneven floor- 
ing to eliminate jamming or scraping. „ 
The pitch of this hinge causes the 
door to close itself. It’s used in 
matching left- or right-hand pairs. 

A slide-out clothing carrier will 
improve the efficiency of your closet 
by making garments more accessible. ,, 
A slight pull on the handle of the 
carrier slides your wardrobe toward 


is where you want it. . . everything works you for easy selection. It can be T 
properly. It is a lasting recreational investment for readily installed under a closet shelf 
оит famil with four screws; several may fit the 

ы у. width of a closet.—Ro Capotosto 2 

The most attractive feature of the Free Spirit motorhome is the price. . 

making it a standout value in the low-priced motorhome leaders. WHERE TO GET IT < 
А — 

Six words sum it ир: long on space, short on price. CET Aur. 


tr ged dealers. Most sources carry Grant, 
1, and Stanley products. If a particular item 
is not stocked, it can be ordered. However, 
some of the special hardware items may be 
hard to find at retail outlets since they're 
usually marketed to the trade only. You can 
obtain these by mail-order. A major source of 
specialty hardware is Selby, 17 E. 22nd St., 
New York, N.Y. 10010; the company will send 
you а catalog for $1, but since it's a whole- 
sale house, it requires a $25 minimum order. 
As for any hard-to-buy items we've shown or 
described here, A. Constantine, Inc., a leading 
woodworker's supply house, has agreed to 
make them available to PS readers. For 
prices, write the company at 2050 Eastchester 
Road, Bronx, N.Y. 10461 


Get a FREE color brochure and the name of your dealer. Call TOLL- 
FREE-(800) 348-7439 In Indiana- (800) 552-7681 


freespirit 


© 1978 Holiday Rambler Corporation 01378 Refrigerators by Dometic®. 


65528 State Road 19, Wakarusa, IN 46573 
A recreational product of Holiday Rambler Corporation 
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Sure,yo 


"| did it over a weekend," writes Bob Chambers, Seattle, 
Wash. "If | could do it, anyone can," says Al White, 
Rochester, N.H. And, from David Harris, Bowie, Md., “Му 
doubts dissolved once | started. Just followed the Stanley 
plans set." 

In letter after letter, everyone agrees — Stanley, the 
do-it-yourself company, has great plans for you. 
And the quality tools that help you do things „ш 
right. As for this big “You Can Do It Projects” @ 
book, a $2.00 value, get 


it for sending $1.00 to | | 
cover handling to Stanley STAN LEY 
Tools, a Division of The | 
Stanley Works, Dept. PS2, helps you E 
New Britain, CT 06050. do things right. 


Brushes clean 
easily with 
wash-up 
oil-base 
paints 


Ask any homeowner to 
describe the paint of his 
dreams and he'd prob- 
ably come up with a 
hybrid: He'd like the 
toughness, abrasion re- 
sistance, and great ad- 
hesion of a good oil-base 
urethane. At the same time, he'd 
want the soap-and-water cleanup 
and no-fumes safety of a good latex. 
Then he'd hasten to add that such 
a paint is impossible, because oil 
and water don't mix. 

But such a paint is possible. In 
fact, two such paints are here. One 
is an oil-base house and trim paint; 
the other is an oil-base floor and 
trim enamel Both are made 


If you use a truck to bring home the daily bread, you 
better have tires that'll work just as hard as you do. 


That's our job at Firestone. 


Tires for pickups, vans and whatever... that fit any truck 


you work and any way you work it. 


Naturally, choosing the right tire for your truck takes a 


man who knows his stuff. 
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by Sapolin's new Hydroil process. 

The idea of a water-thinned oil 
base paint isn't new. As Sapolin 
chemist Larry Ridbecke explains, 
"People usually tried to saponify 
the oil, or make it partially into a 
soap." But there were problems of 
color change, of the paint remain- 
ing water-sensitive, and of stability 
and drying. 

"Instead," Ridbecke says, “we 


rearranged the oil molecule, which 
always has a given number of 
places on it that will accept oxygen 
and thus dry. Into some of those 
places we put a chemical that was 
compatible with the oil, that would 
accept water, and yet would not 
alter the oil so much that it 
wouldn't dry. Finally, we built this 
oil with the water acceptor into 
what we call a urethane oil." 

The result is an oil-based ure- 
thane paint that thins with water. 

The white house and trim paint 
I tried handled beautifully. It 
brushed on smoothly and easily, 
and covered a dark gray house paint 
in a single coat when applied 
heavily, as called for on the label. 
It leveled out nicely, too, but didn't 
sag on vertical surfaces. And it 
washed off the brush like a dream 
with soap and water. 

A sample of the floor and trim 
enamel was a disaster! It streaked 
and wouldn't wash off the brush. 
The reason? It was contaminated. 
А new sample worked fine. 

Drying times for the paint are 
quite long. The label calls for 24 
hours between coats of the house 
paint, and the same time lapse be- 
fore subjecting the floor paint to 
traffic.—A. J. Hand 


Fortunately, your Firestone man knows just what it takes 
to put you right. At the right price, too. Prices begin as low as 


$21.20. Popular 6.70-15 size Blackwall. Tube-type. Plus 


$2.73 Federal Excise Tax, exchange. 


And you can charge them on Master Charge, 


BankAmericard or Firestone's Revolving Charge. 


After this kind of build-up, who would buy anything else? 


The flame from a torch is perfect for high-heat 
jobs like soldering. But when it comes to providing 
a source of low or medium heat, that same flame is 


Torch ТОО hot? Reach for your out of place. Its hard to control, and is a definite 


fire hazard in many cases. 
heat gun The right tool for the job is the heat gun—an 
i ыа electric hot-air blower. Industry has been using such 
a tool for years, but now Sears has taken the idea, 
made several nice improvements, cut the price, and 
put the heat gun in the hands of the homeowner. 

First Sears replaced the usual heavy metal case 
with lightweight Noryl plastic. Next, to eliminate RF 
interference and the need to replace brushes, engi- 
neers designed a brushless motor to drive the blower. 
The blower itself is designed for low air flow, so you 
get less heat buildup in your work area. 

The heating element is inside the gun's nozzle. 
Nozzles come in three different heat ranges, and are 
interchangable. This allows you to choose the temper- 
ature you want, from 600 to 1250 degrees. 

With the gun's 650-degree operating range you can 
handle dozens of jobs: Thaw frozen pipes or locks 
with no danger of overheating; soften acrylic plastics 
for bending; speed-cure epoxy glues; soften damaged 
floor tiles for easy removal and replacement. 

One of the gun's slickest applications is shrinking 
plastic heat-shrink tubing. Since I got my gun I've 
used the tubing—also from Sears—to insulate electri- 
cal connections, cushion and insulate tool handles, 
even to whip the end of a rope. 

The gun sells for $44.95 with the medium-heat 
nozzle—about five bucks cheaper than most other heat 


guns. Optional high- and low-heat nozzles are $7.95 
each.— A.J. Hand 
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Steeltex Radial Town & Country Trans/ Sport Transport 500 Town & Country Transport All Terrain All Terrain T/C 
Steeltex Radial Wide Oval Wide Oval 
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Home Value 
ideas 


Readying yard equipment 
-qo it right for a 
trouble-free summer 
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Remove blade from a rotary mower to clean 
mower, sharpen blade, and allow access to 
oil drain. Don't hold blade by hand as you 
wrench: Wedge a scrap block between blade 
and housing to clamp blade. 
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Sharpen mower blade often; once a week is 
good practice since sharp blades reduce 
browning of grass. Don't try to remove a 
big nick; blend and work it out over sev- 
eral sharpenings. Replace damaged blades. 
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Now that spring has once again burst 
forth with buds and blossoms—and 
fast-growing grass and  weeds-—it's 
time to get your lawn and garden 
equipment tuned up. 

If you performed the winter-storage 
procedures we discussed in last Uc- 
tober’s issue [“Yard-Equipment Stor- 
age” |], you'll have an easy time get- 
ting your equipment ready for spring 
use: we ve placed an asterisk (*) next 
to those steps you can skip. If you 
didn't do your chores last fall, you 

Continued 


sary. Even a small spray-paint compressor 
is sufficient to inflate most low-pressure 
tires on mowers and tractors. Don't let tires 
sit half-flat between uses. 


ANOTHER GOOD STEER FROM A ТИТМ/НЕЕТ. USER - 
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Ms. Taylor, manufacturer's representative and 
boutique owner, is all business when she's on the 
road. But Tilt-Wheel Steering lets her enter and 
leave her car like a lady. 

Convenience and comfort are what Tilt- Wheel 
is all about. 

First of ali, Tilt-Wheel moves up out 
of the way to help make getting in and 
out easier. Then, it adjusts to drivers of 
all sizes—short or tall, slim or portly. 
You simply select the most comfortable |— 
position for vou. | 

You can even change the position of 


Saginaw 
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the wheel as you drive, to make long trips more 
relaxing. 

Some GM cars also offer Tilt & Telescope 
Steering. With it, you can move the wheel toward 
you or away from you, as well as up and down, 
for even greater comfort. 

Tiit-Wheel Steering is available on 
GM cars, light-duty trucks and vans. See 
your General Motors dealer for a меу 
comfortable demonstration. y | 


Saginaw Steering Gear Division | 
General Motors Corporation © 
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money-saving ` 
STAPLE GUN 


SPECIALS 


for a limited time only! 


` T-50 
heavy duty 


STAPLE GUN 
with FREE wiring attachment 
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T-55 
all purpose 
STAPLE GUN 


` JT-21C 
household 
STAPLE GUN 


with FREE 
screening/wiring attachment 


e PRO Mart Home Centers 
e Sentry Hardware 
e Sutherland Lumber 
e True Value Hardware 
e Trustworthy Stores 
e Western Auto Stores 
e Wickes Lumber 
e Woolco 


Асе Hardware 
Agway Stores 
American Hardware 
Carter Lumber 

84 Lumber 
Grossman's 

HWI Stores 

K Marts 

PRO Hardware Stores 
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Readying yard equipment 
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Don’t over-tighten when replacing a spark 
plug. Torque the plug to the value specified 
by the manufacturer—about 10 Ibs. should 
be plenty. Be especially careful on an 
aluminum head. If a torque wrench is not 
available, hand-tighten firmly. 


will have a lot more work to do now. 

The photos, captions, and instruc- 
tions that follow tell you just what 
you need to do before you start up 
your machines. We've also included 
operating and maintenance tips that 
will keep them running reliably and 
efficiently all summer long. But be- 
fore we get to that part, there were 
a few words of caution in our fall ar- 
ticle that bear repeating here: 

When working on gasoline-engine- 
powered equipment, remove the high- 
tension lead to the spark plug to pre- 
vent accidental starting. 

When performing any maintenance 
on an electric tool, disconnect the 
power cord; also disconnect the lead 
to the battery and/or place the safety- 
lock switch in the lock position. 

Be sure the engine or motor is 
cool before you clean it. Cold water 
applied to a hot engine can crack the 
metal. Also, some degreasers are flam- 
mable. Never immerse engine- or mo- 
tor-powered equipment in water. 


General-care procedures 


These procedures should be fol- 
lowed before the initial use of all 
tools (and also after each use): 

* Check all bolts, nuts, screws, and 
other fasteners; tighten, if required. 
Replace any fasteners that are severe- 
ly rusted. Check that all toe guards, 
safety switches, and chute deflectors 
are undamaged and in place. 

* Thoroughly clean the outside of 
the tool. Scrape off dirt, dried grass 
clippings, and other muck with a 
wooden stick or a plastic scraper. Do 
not use a metal tool; it will scratch 
the surface and dirt will collect more 
readily. Use a 14-inch pointed dowel 
to reach into narrow places, such as 
between cooling fins. Remove any re- 
maining dirt with a stiff-bristle brush, 
a rag, and a solution of soap and wa- 


156 | POPULAR SCIENCE 


ter. Stubborn grease and oil can be 
removed with a degreaser (denatured 
alcohol works well). Do not use gaso- 
line, lacquer thinner, paint thinner, 
or dry-cleaning fluid on plastics 
(many household cleaners also con- 
tain chemicals that damage plastics). 

Fertilizers increase the rate of cor- 
rosion. Wipe all equipment that was 
exposed to fertilizers or other gar- 
den chemicals with a damp cloth. 
Let the equipment dry thoroughly. 

* Occasionally apply a light coat of 
automobile wax to painted metal and 
plastic parts of the tool. Buff with 
a soft dry cloth. The wax will help 
protect the surface and prevent dirt 
accumulation. 

* Check all moving mechanical 
parts for lubrication, applying a light 
machine oil unless a grease nipple is 
provided. With heavy equipment such 
as riding mowers and yard tractors, 
consult your owners manual for 
greasing tips. If not available, check 
the unit for grease nipples and give 
each a squirt with a small gun. If 
you didn't do a thorough lube job 
in the fall, do it now. 

Sharpen (or replace) cutting blades 
when they become dull (see photos). 
А sharp tool cuts easier, reduces the 
load on the machine, and 1з safer be- 
cause it works more efficiently. 

Store the equipment in a clean, 
dry, weather-protected area away 
from fertilizers and other garden 
chemicals. Cover it with a clean cloth 
to keep off dust. 

Cleaning and  corrosion-proofing 
should be regularly done on all tools. 
Beyond that, procedures for prepar- 
ing equipment for its initial use and 
for proper care and maintenance dur- 
ing the season differ according to the 
power source of the tool. 


Gasoline-powered equipment 


* Four-cycle engine only. Fil the 
crankcase with new oil. Here's how: 
First run the engine until it reaches 
operating temperature. This heats the 
oil and sludge in the crankcase, mak- 
ing for more complete engine-oil 
draining. With the engine off and 
the high-tension lead disconnected, 
remove the drain plug and drain the 
oil from the crankcase. Loosen the 
oil-fill cap to provide an air vent. 
Position the engine so that the drain 
hole is at the bottom for complete 
drainage. Reinstall the drain plug. 
Fill the crankcase to the full mark 
with new oil and replace the cap. 

Fill the fuel tank with new fuel. 
(Properly mix fuel and oil for a two- 
cycle engine.) 

Clean the air cleaner (or, if dam- 
aged, replace it with a new one). 
Filters may be made of paper, felt, 
fiber, metal, foil, or hair. They are 
classified as dry filters, oiled filters, 
and oil-bath filters. Here are some 

Continued 
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If you want to see the world, this open up entire new horizons, not ('There's no obligation and 
coupon could be your free ticket. It just in travel and experience, but in it doesmt cost a penny.) You'll 
could also help pay your way leadership and maturity. learn what kind of opportunities 
through college, or get you training Send it now and we'll send you our are available in the Navy 

in one of over sixty skills. It could booklet, The Navy Adventure. 


NAVY. IT'S NOT JUST A JOB, IT'S AN ADVENTURE. 
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More home fix-up 
tips from the pro. 


Fill the tub before you caulk. (Get 
in if you can, too.) Then, when the 
tub is empty, it ll rise slightly and 
squeeze the caulk. Even a good 
flexible caulk (like Red Devil's) will 
serve you longer when the 
filled weight is not 
stretching it between 
the tub and wall. 


Give your new bathroom 
ormosaicsa decorator 
look. Add a touch of 
color to the grout 
before you putit 
between the tiles 
Just mix acrylic 
paint tint (from 
wherever you buy 
paint) with Red 
Devil Instant Tile 
Grout and see the 
exciting effect it 
creates. 


# 
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A putty knife is not a scraper. And 
vice versa. Putty knives (for spack- 
ling walls and puttying windows) 
have flexible blades to smooth-on 
the material. Scraper blades are stiff, 
to keep the edge against the 
coating being removed. To 
do these jobs right, you 
need both tools (both 
from Red Devil, 

of course). 
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Save money when you save energy. 
This new 72-page Energy-Saving 
Book has dozens of — 
do-it-yourself energy- 
saving tips that can 
save you hundreds of 
dollars. The cost is 
only $1.25 plus 50€ 
postage and han- 
dling. Send check or 
money order to: Save 
Energy, Dept. F2, 

Box 310. Maplewood, 
N.J. 07040. 


You don't cut glass 
with a glass cutter. 
You score it to release 
surface tension. So 
don't press too hard or 
go over it a second 
time. Hold your Red 
Devil cutter between 
the index and middle 
fingers as shown, (a E 
drop of oil on the cutter 17 
helps, too). Then, p 
youve got the score. 


\ 


Go easy on the paint with your pad 
painter. If you let the pad soak up too 
much paint, you wont get the best 
possible results. Thats why Red Devil 
has a patented metering tray 
designed especially for pad painters. 
It puts on just the right amount of paint 
to cover smoothly, | 

evenly. What 
could be 
easier? a 


Red Devil has hundreds of things to make your home fix-up easier. 
Look for them wherever you shop for home-care products. And for best 
results, always follow directions on the package. 
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general instructions on how to clean 
the various types. (Follow your own- 
ers manual for specifics.) 

Dry filters are cleaned by tap- 
ping them; some types can be washed 
in water or a solvent. 

Metal mesh or foam pads to 
which oil is applied are cleaned in 
kerosene or in detergent and water, 
then dried. The oil filter is then satu- 
rated with oil and the excess removed. 

Remove the oil cup from the bot- 
tom of an oil-bath air cleaner and dis- 
card the old oil. Clean the oil cup, 
filter, and cap in kerosene or deter- 
gent and water. Dry the parts. Refill 
the cup to the mark with oil (usually 
SAE 30). 

Check the gasket at the air filter 
and replace if damaged. 

Remove the spark plug and inspect 
it for a broken insulator, badly burned 
electrodes, electrodes worn thin, or 
other damage. If you find any of these 
problems, replace it. If the plug is not 
damaged, wire-brush the threads. File 
the oxide and scale from the elec- 
trodes, using a pointed file. Check the 
electrode gap and reset it to the 
manufacturer’s specs by bending the 
side electrode. Clean the copper gas- 
ket with steel wool. Wipe the plug, 
gasket, and the plug seat with a clean 
cloth dampened with solvent. Replace 
the gasket and spark plug, and torque 
the plug to the value specified by the 
manufacturer (see photo). 

Remove the fuel filter (and fuel 
bowl, if applicable). Swish the parts 
in a solvent until clean, then let the 
filter dry. Check the gasket and re- 
place it if necessary. Reinstall the 
filter. Clean the fuel-tank vent cap as 
you did the fuel filter. 

Carburetor and governor settings 
are factory-adjusted and should not 
be readjusted unless disassembled. 
Improper adjustment of a two-cycle 
engine carburetor can result in in- 
sufficient lubrication to the engine, 
which can cause engine damage. A 
high governor setting can cause en- 
gine overspeeding with resulting en- 
gine damage. Some manufacturers 
are building carburetors without any 
adjustment needle valves. 

The box on page 154 details the 
procedures to follow to keep your 
gasoline-powered equipment running 
well throughout the summer. 


Electric-powered equipment 


If you performed the proper stor- 
age procedures for your electric- 
powered equipment last fall, it is 
ready for use. Therefore all of the 
following instructions have the aster- 
isk (*). Be sure to check your own- 
er’s manual for directions regarding 
motor and bearing lubrication. Some 
motors are permanently lubricated 
and sealed at the factory. 

* If your motor requires upper- 

Continued 


4 


т 


L um 


OVER 2100 NUTS, 

BOLTS, SCREWS, 
pall een arid WASHERS, COTTER 
PINS—Neatl y 0 rgan- 


A ized and labeled in a 
2 Г 1 <---> 28 drawer-58 compart- 


s 
T 


ELE Zu РРР 
ڪڪ‎ = са 


-— === 22 zz = EET иши it rie RE S t t | bi t! 
vemm ay ment Steer саріпет: 


LUE 


НЕВЕ S 
EVERYTHING 
YOU GET! 


\ Less than a 
27 penny apiece! 


Only 


plus $3.70 shipping & handling 


piua $7.40 
hipping & 


? handling 


©) © өө ЮООоооооб 


= 
Ф 
mr 
б 
c 
= 
m. 
> 
5 
-С 
ul. 
> 
© 
= 
> 
a 
m 
T 
O 
2 
m 
Q 
m | 
2. 
=r 
m i 
a 
© 
= 
> 
= 
o 
u^ 
> 
m 


g J.C. Whitney & Co. i 
‚ © P.O. Box 8410 Dept. LPCH 
E 1917-19 Archer Ave., Chicago, Ill. 60680 | 
| A 
g Push TREASURE CHEST of HARDWARE as checked below: i 
[| li 
protect surtaces —Jp to 68 compartments for instant identification il i 
Cabinet is 15" wide, 534" deep and 712" tall. Welded steel construction. Each stron Й Cl have ordered 2. Price for both—$38+$7.40 Shpg. (Tot: $45.40) W 
plastic drawer is Бу” long, 2" wide, 1%” deep, grooved to divide into 2 or E 1 enclose $ full payment or E 
comparimen, 40 dividers included so you can have up to 68 different compart- a а | 
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How to Get More 
Than You Pay For. 


The Taurus tradition is real value— cabinets. Padded bed frame edges. 
and easy living. And Taurus is even Positive catch decorative hardware. 
better for 1978. It's bigger inside! A lot of important, unusual 

New 6' 4V2" headroom throughout. features—at a Taurus price! See 
Safer, round corner overhead them all at your Taurus Dealer. Soon. 


638, Riverside, CA 92523 
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BY FLEETWOOD 
Protected by a 

Full One Year 2 
Ownercare Warranty. 


Jotul, For People 
Who Think 
4 


Jotul 


For over 30 years, Jotul’s 
No. 118 has set the standard 
by which all other stoves are 
measured. Many imitations 
and modifications later, the 
118 still can't be improved 
upon. Wood burns front to | 
back like a cigar. Large areas can be heated D 
efficiently. 

Available in dark green enamel or matte black, with 
traditional Norwegian bas-relief. Send $1 for Woodburner's 
Resource Guide. 


KRISTIA ASSOCIATES 


X 343 Forest Ave., P.O. Box 1118 (PS5), Portland, МЄ 04104 


A 
ул Western Office: 913 5. Ш. Ash St. (PS5), Suite 209, Portland, OR 97204 
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motor-bearing lubrication, remove the 
motor cover. Place five drops of ma- 
chine oil (SAE 20) in the felt reser- 
voir at the top of the motor. Replace 
the motor cover. 

* On lawn mowers, lubricate the 
blade-shaft bearings located under the 
deck, if required. First clean the area 
around the oil-reservoir screws. Re- 
move the screws, fill the reservoirs 
with machine oil, and replace and 
tighten the screws. 

* Inspect your electrical power 
cord. If there are nicks in the insula- 
tion, wrap the nick with plastic elec- 
trical tape. If the insulation is 
cracked and frayed at the plug or 
receptacle, cut off the bad section of 
cord and connect the remaining part 
to a new plug or receptacle. 


Battery-powered equipment 


Batteries should be charged only 
in well-ventilated areas away from 
all open flames, electrical sparks, 
cigars, and cigarettes. Gases produced 
while charging a battery can be ex- 
plosive. 

Charge the storage battery prior to 
use, following the manufacturer’s in- 
structions. If the charger operates on 
a timer with a “maintain” position, 
charge until the end of the cycle, 
when the timer will have reached the 
“maintain” position. Leave the battery 
on the maintenance charger until the 
next time the equipment is used (but 
not for extended storage unless the 
manufacturer recommends it). 

After charging, check the electrolyte 
level. Add clear water if necessary to 
bring it up to the full mark. Tighten 
the caps securely. 

Unplug the battery from the equip- 
ment before cleaning it or adjusting 
the equipment. With the battery in 
place the machine can be placed on 
its side for a short period of time for 
cleaning and adjustment. But don’t 
leave the battery on its side more 
than 15 minutes or electrolyte will 
escape through the vent tube. 

* Inspect the battery terminals and 
connections for corrosion. Clean them 
with a wire brush or steel wool. Wipe 
away any foreign matter with a clean, 
dry cloth. Corrosion and dirt on the 
top of the battery can be cleaned off 
with a mild solution of baking soda 
and water: be sure that the vent plugs 
remain tightly in place. Brush the 
solution on and allow it to work a 
few minutes. Then rinse it off with 
clear water and wipe the battery dry. 

* If your equipment requires motor 
lubrication, unplug the battery and 
remove the motor cover(s). Place four 
drops of motor oil (SAE 20) in each 
screw hole. Replace the motor cover 
and tighten the screws. 

To keep your battery-powered 
equipment running reliably all sum- 
mer, recharge the battery immediately 
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HERES SOMETHING 


YOU SHOULD 

KNOW ABOUT 
YOUR AUTOMATIC 
TRANSMISSION 


Your performance car , off-road vehicle, 


four wheeler, van or RV is designed to 
pull its own weight...just its own 
weight. When you demand more 
performance from your transmission, 
it can heat up—cause expensive 
repairs—even shorten its running life. 
The solution is simple: an Integrity 

Oil Kooler. It's easy to install, has 

no se parts.. пони S to 

No 
radiators, 
hoses or 
valves. 
Increases 
fluid 
capacity. 


The cool 
way to 


4770 Forrest Section M 
Denver, Colo. 80216 (303) 321-1401 
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after each use. Keep it on “maintain” 
charge if the equipment is to be used 
within a week or two. 


Battery-pack equipment 


One day prior to your initial use of 
a battery-pack tool, wipe off any oil 
that you put on it for winter storage 
and charge the battery. If possible 
charge it where the ambient tempera- 
ture is about 75° F. Do not charge it 
where the temperature is below 40° 
or above 105°. Charge it indoors, out 
of the weather. Be sure to use only 
the specific charger designed for the 
tool. Attach the charger to the battery 
first, then connect to house power 
(115-120 VAC). Charge at least for 
the time required; it doesn't matter if 
the charging time is exceeded. In fact, 
some manufacturers recommend that 
you store a battery-pack tool plugged 
into its charger throughout the trim- 


ming season so that the tool will al- 
ways have a full charge. But never 
use the tool with the charger as its 
power source. 

The battery pack should be re- 
charged whenever the tool starts to 
lose power and begins to labor. 

After each use, clean the tool by 
applying a full-strength household 
cleaner to the cutting blades. After 
10 minutes, scrub the blades with a 
stiff brush. Rinse them in a bucket of 
warm water. Dunk the blades only; 
do not get the motor housing wet. 
With the blades in water, run the 
motor for about 10 seconds, then dry 
them with a clean cloth. Spray the 
blades with a dry lubricant to de- 
crease the frequency of cleanings. 

Recharge the battery pack and 
store the tool in a dry place where 
the temperature won’t go below 40° F 
or above 120°.—George R. Drake 


Operating and maintaining gasoline-powered equipment 


Engine starting: 

1. Place the equipment on level ground. 

2. Check and fill oil (four-cycle engine) 
and battery water (electrolyte) to proper 
level. 

3. Fill the fuel tank with clean fuel 
(properly mixed with oil for a two-cycle 
engine). 

4. Open the fuel shutoff valve and the 
gas vent-cap shutoff valve. 

5. Clear away all obstructions (mowers 
should not be started in high grass). 

6. Close the choke. 

7. Prime the engine if necessary. 

8. Set the throttle to recommended start- 
ing position. 

9. Slowly crank the engine over a few 
times to get fuel into the carburetor. 

10. Turn on the ignition and crank the 
engine. If the engine doesn't start, open the 
choke partway and try again. 

11. Once the engine is running, open the 
choke and let it warm up about two minutes 
at idle speed before applying full power or 
load. 


Engine operation: 

1. Run the engine at the recommended 
speed. 

2. Do not overload the engine. Let the 
equipment do its job, but when the going 
gets tough, ease off a bit to avoid over- 
loading. (For example, cut one-third of the 
way into high grass and two-thirds of the 
way into already cut grass if the grass is 
so high that it overloads the engine. Or 
raise the blade height and mow twice.) 

3. Avoid long periods at idle or in slow- 
speed operation. 

Engine shutoff: 

1. Remove the load from the engine. 

2. Set the engine at idle and let it run 
for about two minutes. This cools the en- 
gne by gradually reducing the thermal 
stresses on the parts. 

3. Turn off the engine. 

4. Close the fuel shutoff valve. 

During the growing season, follow the 
schedule below. Reduce maintenance inter- 
vals for equipment used in a dusty environ- 
ment, such as tillers and garden tractors. 


Preventive maintenance through the summer 


Hours of operation Maintenance required 


Each gasoline refill 


Add proper mixture of oil to gasoline. 


(2-cycle engine) 

After every use Clean off dirt, grass clippings, etc. Check engine oil level. Refill to full, if necessary. 

3 Check engine oil level and fill to full mark, as required. Resharpen rotary-mower blades. 

10t Clean carburetor air cleaner. 

10 Check tightness of all hardware, structural soundness, and sharpness of blades, teeth, and so on. 
Lubricate non-engine parts (except plastic bearings). Adjust belt tensions. 

25 Clean fuel filter, fuel-tank vent cap, and crankcase breather (4-cycle engine). 

25tt de — engine oil. 

50 to 100 — spark plug, regapping it — first. Check compression by disconnecting spark-plug high- 
tension lead. Pull starter through a cycle. If the engine spins easily, there is little if any 
compression and it probably needs servicing; but check manual or dealer to see if your engine 
has a decompression feature. 

Monthlyttt Check electrolyte level in battery; fill with clear water, as required. Clean battery terminals. 


TClean each 3 to 5 hours if used in a dusty environment. 
ttChange the crankcase oil after the initial 2 hours of operation, then every 25 hours. 


TttCheck biweekly in hot weather. 
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In thirty years, 
. you can give it to 


your grandson. 


That's because Schrade Old 
Timer Knives are hand-crafted 
to last from generation to genera- 
tion. Each knife goes through more than 
100 hand operations. Over 100 careful in- 
spections. We've been working this 
tried-and -true way for more than 70 years. 
== There's just no other way 
to make a great knife. 


| == | Ask your grandfather. | ® 
ч—————Э5сһгааде Cutlery Old Timer 
Corporation, New York 12428. by Schrade 
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You'll do a faster, better glazing job with Unlike conventional putty, no “roping” The conventional putty "pulled out" dur- 
Elmer's” Glaze- Ти“ acrylic latex glaz- or warmup is needed. And CGlaze- Tuff ing first-time application, so it required 
ing compound. Because its fast-drying dries to an incredibly tough. flexible additional work. Elmer's Glaze- Tuff 
formula goes on smooth and easy finish that resists shrinking and crack- goes on clean, white and new 

straight from the can. At temperatures ing. It actually forms a chemical bond looking. And stays that way, 

as low as 40°F. with glass, wood and metal. 


even without paint. 


Elmer's. When results count. 
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SHOP. TALK 


By AL LEES 


HI bookshelf (cont. ) 


Reviews of six of the books across the 
top of this photo filled my entire column 
in last month’s Home Improvement is- 
sue. Space ran out with Fences—so here 
are evaluations of the remaining half- 
dozen titles: 

e Barns, Sheds and Outbuildings 
($6.95, Stephen Greene) is perhaps of 
less practical interest than its nostalgic 
companion volume, Fences, since there 
are many modern books on frame con- 
struction (they're listed in a bibliography 
added at the back of this 240-page re- 
print), and also because there's little 
need, in today's average yard, for an ice 
house, corn crib, root pit, or smoke 
house. And the book, fun as it is to leaf 
through, has no construction details. 

Now, the five titles in the front row: 

e The Sauna Book ($7.95, Harper 
& Row) should—by all that's sacred 
and sensible—be the last word on the 
practice and lore of sauna bathing, but 
“И bet that even as I’m typing this at 
least three other sauna books are in 
preparation somewhere. It's hard to see 
what co-authors Tom Johnson and Tim 
Miller have left anyone else to say. If 
you're a sometime sauna enthusiast like 
me, you'll find their musings and pro- 
nouncements a constant delight, l'd give 
them only one argument. In a sidebar, 
they're at pains to reject redwood as a 
construction material for a stove room. 
(Anyone who's sweated in a redwood 
sauna knows that no other wood gives 
the same welcome.) In fact, these au- 
thors call for a conservationists' boycott 
of all use of redwood, terming it an en- 
dangered species. Such uninformed 
emotionalism mars no other aspect of 
this zestful book, however. The construc- 
tion tips are sound. The lively pencil 
sketches are enough to make you want 
to dive nude into a snowbank. 

€ Complete Home Plumbing and 
Heating Handbook ($12.95, Arco) 
Strives diligently to live up to its ambi- 
tious title. The compiler is that prolific 
producer of mammoth encyclopedia- 
like how-to books, Jeannette T. Ad- 
ams. And, at 672 pages, this is one of 
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her most exhaustive. (The appendices 
and index alone run 50 close-packed 
pages.) There's a lot here for the home 
improver, including a couple of chap- 
ters on planning bathrooms and kitch- 
ens. But, as with other of her books 
reviewed here earlier, Ms. Adams just 
doesn't know when to stop. She tosses 
in all kinds of irrelevant information, 
often reworked from her previous 
books. How can flashing ог  wall- 
framing details belong in a book of this 
title? And often, in cramming in too 
much data, she can't trouble to update 
it. In discussing gutters and down- 
spouts, for example (they qualify as 
plumbing, maybe?), she seems not to 
know that vinyl exists. Yet, as an 
article in our April issue noted, 
vinyl's fast becoming the leading mate- 
rial for guttering systems. It’s better, 
however, for a how-to book to over- 
reach than to skimp—and the 500 illus- 
trations are particularly helpful. 

Ф Your Own Backyard ($14.95, 
Crowell) is the biggest book of the lot, 
with over 330 large-format pages and 
a thousand illustrations, and | have 
reasons—not wholly objective ones— 
for judging it the best. It's a com- 
pendium of outdoor home-improvement 
projects, from simple (birdbath foun- 
tain) to complex (double-deck gaze- 
bo), and | can recommend them all as 
"construction-tested' since they аге 
all adapted from the pages of Popular 
Science. In co-editing this collection 
with former Editor-in-Chief (retired) E. 
V. Heyn, | organized projects and 
instruction from our top contributors 
into nine sections (Storage Buildings, 
Decks and Patios, Outdoor Lighting, 
etc.). What sets this collection apart 
from other outdoor building books is 
the same thing that distinguishes PS 
projects from those in other maga- 
zines: the thoroughness of the how-to. 
Skilled home craftsmen may not need 
all the data we supply, but it's there 
for anyone who does. As with an 
earlier collection of PS plans—Wood- 
working Projects for the Home ($12.95, 
Harper & Row)—I find it personally 
gratifying that the fine work of our con- 
tributing craftsmen has been given per- 
manence within hard covers. Backyard 
is the PS Book Club Sept. selection. 

€ Goodbye to the Flush Toilet 
($6.95, Rodale) is a fat paperback 
passed along to me by former-staffer- 
turned-freelance Ed Moran, with a note 
attached: "Published too late for my 
January ‘Waterless Toilets’ roundup, 
this is without doubt the best source 
for the layman.” Though | can't match 
Ed's expertise in this field (which he 


researched thoroughly for his article), | 
share his enthusiasm for this new book 
and recommend it to anyone consid- 
ering an installation of a new john. 
You do have choices other than the 
wasteful conventional toilet, as the 
book's subtitle suggests: ‘‘Water-Sav- 
ing Alternatives to Cesspools, Septic 
Tanks, and Sewers.” The mere fact 
that these three terms have negative 
connotations for everyone except sani- 
tation engineers confirms that present 
household waste disposal remains an 
unpleasant problem. Frankly, I've 
never accepted the notion that drag- 
ging the outhouse back inside is an 
attractive or progressive solution, eith- 
er—even when it's redubbed a "bio- 
logical recycling unit" and the odors 
are power vented out the roof. Still, | 
found this well-edited collection of 
articles on the alternatives, each writ- 
ten by an expert in a specific field, 
persuasive enough that if | were not 
satisfied with my present aerobic sys- 
tem, l'd probably overcome my innate 
distaste and go to a composter. Any- 
way, at the back of this book is a valu- 
able listing of sources for all types of 
water-conserving hardware. | was hap- 
py to see as simple and direct a device 
as toilet-tank dams included, since 
that indicates the book's concerns are 
honest and not obsessive. Most of us 
will stick with the hardware we've 
already got but will want to improve 
its water-use efficiency. Tank dams 
(and reduced-flow faucets and shower- 
heads) are effective, as we reported 
last August ("PS Tests Bathroom Wa- 
ter-Savers'') and as | can attest after а 
year's use in my own home. 

e The New Homeowner's Illustrated 
Handbook: A Do-It-Yourself Guide to 
Problems That Are Sure to Occur 
($10.95, Parker) doesn't strictly be- 
long in this company, since its focus is 
more on repair and maintenance than 
home improvement. But if you need a 
quick reference source to point you 
toward solutions to common malfunc- 
tions in your home and appliances, this 
book may meet our criterion of enrich- 
ing your lifestyle. It only points though: 
Its even skimpier in instruction than 
those familiar "home tip'" newspaper 
fillers. The difference is that these tips 
aren't presented at random; they're 
organized to keep fixes for 201 prob- 
lems right at hand. This “problem 
approach" makes the volume a good 
place to start, but you'll need backup 
home-maintenance manuals (both 
Reader's Digest and Time-Life Books 
have new ones) for the nitty-gritty. 5) 


SOURCES FOR BOOKS SHOWN 


(Listed in same order as books are displayed, 
and reviewed in this and last month's col- 
umn. Local bookstores will usually order for 
you books they don't stock, or any publisher 
will mail them direct to you for price shown, 
plus postage.) 

Dover Publications, 180 Varick St., N.Y., М.Ү. 
10014; Thomas Y. Crowell Co., 10 E. 53 St., 
N.Y., N.Y. 10022; Reston Publishing Co., Res- 
ton, Va. 22090; Holt, Rinehart & Winston, 383 
Madison Ave. N.Y.. N.Y. 10017; Stephen 
Greene Press, Brattleboro, Vt. 05301; Harper 
& Row (same address as Crowell); Arco Pub- 
lishing Co., 219 Park Ave. So., N.Y., N.Y. 
10003; Rodale Press, Organic Park, Emmaus, 
Penna. 18049: Parker 


ublishing Co., Inc., 
West Nyack, N.Y. 10994, 


Now read the dry facts on how tobe sure 
your roofing installation is done right. 


Let it rain or snow or blow. You'll feel com- gale force speeds. They're UL listed and 


fortably protected when your house is resistant to fire, too. We'll help you choose 
under a Sears roof. the right materials for your home. And the 
We've had plenty of practice in putting a — right colors, too. 
roof over America's head. In fact, Sears Roofing has to be put on right 

as arranged the installation of thousands to protect right. 

pon thousands of roofs in the past 30 You want to be sure your new roof wards 
years. So we're experts at the job. off weather's worst for years and years. 


We do, too. 


That's why we can arrange for Sears 
Authorized Installers to do the work. 
They'll do it professionally, neatly and 
thoroughly; right down to making sure 
your chimneys and vents are properly 


Sears backs both the roofing and the 
installation. 
We'll stand behind what we do for you. 
flashed. And you can purchase Ing, insulin онт оока Wincor 
it allon Sears Modernizing ~ йк 9٠ | | i 
Credit Plan p. everything from Sears. Come to Sears 
ream гап. CEU Home Exterior Remodeling Department, 
7 2 and ask us fora free estimate or advice. 
The service described in this advertisement IS 
readily available in the greater Atlanta area, 
Athens, Gainesville and Rome, Ga.; in the 
greater Milwaukee area including Racine, 
Kenosha, Burlington and West Bend, Wisc.; 
and in these California counties: 
San Diego, San Bernardino, 
Imperial and Riverside. 


Here's help when roofs go drip, drip, drip. 

We'll make a professional survey of 
your present roof, to rec- 
ommend what should 
be done for best 
results. We'll 
also bring 
along C 
samples - EE 
of the бча 
roofing mate- 
rials that are avail- 
able from Sears. Our 
shingles are designed 
to take rain in stride and will 
hold their ground even dur- 
ing winds that blow at up to 
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Youcan 
trust your 


house 
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The BernzOmatic Jet Torch, the 
most trusted name in torches. 

It's one of the most versatile home 
repair tools you can buy. 

The BernzOmatic Jet Torch can 
solder, seal, loosen bolts, heat tile, 
remove paint and window putty, re- 
move ice, thaw frozen pipes—the list 
goes on and on. You can even use it for 
hobby and craft applications. And the 
BernzOmatic Jet Torch does it all easily 
and economically! 

It'S no wonder that for over 20 years, 
do-it-yourselfers have recognized the 
BernzOmatic Jet Torch as the first and 
best torch for a variety of home repairs. 

Don't put off those home repairs any 
longer. See the BernzOmatic Jet Torch 
at your BernzOmatic dealer's soon. 


DERZ (Û MANIC 
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Modular hydroponics 
[Continued from page 120] 


able to pump up the nutrient. A dab 
of silicone caulk reduced the hole to 
its proper size. 

The only problem of any real 
consequence that I experienced had 
nothing to do with hydroponics. My 
big problem has been insects, espe- 
cially on my terrace. My most ef- 
fective defense against them has 
been to frequently blast them off 
the plants with the garden hose, 
and to spray alternately with mala- 
thion and rotenone. 


Tips for successful growing 


You can grow just about any- 
thing hydroponically, but it isn't a 
magic system that lets you circum- 
vent the normal needs of the plants. 
Here are some suggestions that 
should help to make your soilless 
garden a success. 

е Choose plants that will do well 
in the light, humidity, and tempera- 
ture in the area where your growing 
bed will be. Books will give you 
some guidance, but you'll also have 
to experiment. 

е If you grow plants indoors, you 
may have to pollinate some of them. 
With tomatoes, just shake the vines 
vigorously whenever they are in 
bloom. With the cucurbits (cucum- 
bers, squash, gourds) you’ll prob- 
ably have to use a small watercolor 
brush and transfer pollen from the 
male to the female flower. 

€ When your plants are nearing 
maturity, try increasing the strength 
of the nutrient solution by 50 per- 
cent. I even feed my mature water- 
cress a double-strength solution and 
get bigger leaves and bushier plants. 
But beware of souping up the solu- 
tion for young plants. I tried а 
double-strength solution on six-inch 
tomato plants and got yellow leaves 
and brown spots. 

e When you plant your crops, 
leave about half the distance be- 
tween plants that you would for 
soll gardening. I tried planting 
them even closer and found that the 
big ones shaded the little ones. 
Leave room for each plant to de- 
velop to its full size. 05 


FOR FURTHER INFORMATION: 
“Hydroponics,” The Mother Earth News, 
Jan./Feb. ‘77, pp. 80-84. Includes a list of 
hydroponics suppliers and a bibliography. 
Beginning Hydroponics, by Richard E. Nich- 
olls. Running Press, 38 5. 19 St. Philadel- 
phia, Pa. 19103. ($3. 95 + 25e postage.) In- 
cludes good troubleshooting guide and ex- 
tensive list of hydroponics suppliers. 
“Hydroponics Packet," $1.25 from the In- 
stitute for Local =a ое 1717 18 St. 
washington; D.C. 2 
The e Society of America, a 
non-profit membership organization. For in- 
formation write to P.O. Box 516, Brentwood, 
Calif. 94513. 


The brand-new j Bérizoniatié Jet 
Torch 11, the most versatile propane 
torch you can buy. 

It outperforms any other propane 
torch! The BernzOmatic Jet Torch Il 
burns with heat so highly concen- 
trated, it can actually braze-weld. 
metal. It can handle literally hun- 
dreds of do-it-yourself jobs requiring 
strong, weld-like repairs. And because * 
the BernzOmatic Jet Torch Il concen- 
trates the heat, it can do them much 
faster, too. 

Look at the home repair jobs it can ‹ 
do—and the time and money it can 
save you in replacement costs. Repair 4 
garden tools, lawn mowers, toys, 
fences and metal furniture. Use it for А 
metal sculpture, auto body work, 
metal bending, and many other jobs. 

See the BernzOmatic Jet Torch Il at 
your dealer's soon. 


T () MATE 
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Pioneer Venus 


| Continued from page 85] 


*But even that wasn't enough for 
the small probes," Dorfman re- 
veals. Because of their smaller size 
those probes consistently ove: 

heated in the Hughes “pizza oven,’ 

a facility built to heat-test them. 
“The answer was finally to replace 
the nitrogen in the small probes 
with xenon, which has heavier mol- 
ecules and is even less heat con- 
ductive," he said. 

The final plunge to the surface 
for the large probe will be done 
without the parachute. It jettisons 
at about 26 miles, leaving only the 
probe to slog downward through 
the thickening soup. By the best 
estimate anyone can give, it will 
take the probe another 38 minutes 
to find land. 

The three small probes go 
through a similar process, but with- 
out the parachute, They are timed 
to turn on shortly before entry, 
then hit the Venusian atmosphere 
with a deceleration force that could 
reach 565 g. (Hughes was able to 
test them only to 400 g on Earth, so 
there's no proof they'll survive.) 

“There’s no requirement that 
any of the probes survive impact," 
Dorfman 15 careful to point out, 
but there is an obvious hope that one 
or more probes will transmit at least 
briefly from the surface. 

While the probes are carrying 
out their piece of the mission, the 
Pioneer Venus orbiter will be 
circling the planet every 24 hours 
in its highly elliptical 41,000-by- 
120-mile orbit. Designed for a min- 
imum lifetime of 243 days (one 
Venusian rotation), the orbiter’s 
scientific instruments will sample 
and monitor the atmosphere in a 
variety of ways. 

Only one experiment, radar map- 
ping, is aimed at the Venusian 
surface. It will record surface ele- 
vations beneath the orbiter with an 
accuracy of about 330 feet. Another 
instrument looks outward to moni- 
tor transient gamma-ray bursts 
from astronomical sources. 

Other orbiter experiments and 
equipment are: 

e Neutral-particle mass spec- 
trometer to measure particle densi- 
ties in the upper atmosphere. 

€ Charged-particle mass spec- 
trometer to measure ion distribu- 
tions and concentrations. 

€ Thermal-electron-temperature 
Langmuir probe to determine the 
thermal structure of the Venusian 
ionosphere. 

€ Charged-particle retarding-po- 
tential analyzer to determine pri- 


mary energy-input sources to the 
ionosphere, and to analyze solar 
wind and other processes there. 

€ Airglow ultraviolet spectrom- 
eter to investigate the thermo- 
sphere, with data including tem- 
perature, energy balance, апа 
more. 

ө Temperature-sounding  infra- 


red radiometer with a primary | 


objective of determining vertical 
temperature profiles in the upper 
atmosphere. 

ө Cloud photopolarimeter/imag- 
ing to study distribution of cloud 
and haze particles, circulation pat- 
terns, apparent cloud motions, and 
more. 

ө Magnetic-field fluxgate mag- 
netometer to measure the weak 
Venusian magnetic field and re- 
lated phenomena. 

е Solar-wind plasma analyzer to 
measure the solar wind and how it 
interacts with Venus. 

€ Electric-field instrument to 
look at the interaction between the 
solar wind and plasma, variable 
locations of the Venus bow shock, 
and other effects. 

The Pioneer Venus orbiter is 
virtually identical in size to the 
multiprobe bus, but (at 704 
pounds) weighs less. It is controll- 
able from Ames and its periapsis 
(low point in orbit) will be ad- 
justed briefly at least eight times 
during the mission to about 90 
miles, allowing instruments to per- 
form virtually on site as the orbiter 
passes it. 


Atmospheric drag 


In addition, a variety of mea- 
surements using radio occultation 
will provide data on high-altitude 
temperatures, pressures, and densi- 
ties. Additional information will 


come from analyzing atmospheric | 


drag on Pioneer in orbit. 
As this is written, only one 


major problem remained outstand- | 
ing and it was getting Dorfman’s | 
constant attention. Those vital bat- | 


tery packs in the probes—the bat- 
teries that must work or all is lost— 
were mysteriously discharging. 
With an early June date to ship the 
multiprobe spacecraft to the Flori- 
da launch pad, Dorfman was op- 
timistic that the trouble would be 
found and fixed in time. 

But still he maintains a note of 
caution. “It has been very difficult to 
test this spacecraft in the environ- 
ment it will face on Venus,” Dorf- 
man sighs. “We just can’t duplicate 
Venus on Earth.” 


The unique BernzOmatic Oxygen 
Cutting / Welding Torch, the first pro- 
fessional-style welding rig for do-it- 
yourselfers. 

It's the ultimate torch! Like a profes- 
sional rig, the new BernzOmatic Oxy- 
gen Cutting/Welding Torch can cut, 
weld, braze and solder, yet is much 
handier and easier to use. It's totally 
portable and fits easily into tight spots 
not easily accessible with a profes- 
sional rig. It's even styled like a profes- 
sional rig and uses real oxygen and 
either propane or Mapp gas (Reg. 
trademark Airco, Inc.) supplied in sep- 
arate cylinders. 

What's more, you can use it for all 
types of indoor and outdoor household 
repairs, from plumbing to jewelry-mak- 
ing, and for auto body work and van 
conversion. 

See the amazing BernzOmatic 
Oxygen Cutting /Welding Torch at your 
dealer's soon. 


Dez її 
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The Nail 


. . Goodyear Plio-Nail™ construction adhe- 
Sive IS designed for tough sub-flooring and joist 
work. Plio-Nail* panel adhesive is for drywall and 
paneling installations. 

Plio-Nail bonds tight to eliminate some of 
the headaches caused by nails. With Plio-Nail 
there's no worry about nails popping, squeaking 
joints or finishing work on drywall. Plio-Nail 
is fast, easy and strong 
for both paneling ! 
and construction. 
Botti fypes meet intus Mono 
code and some i 
HUD requirements. =з 

_ Look for the Goodyear blimp display 
hanging in your store. That’s where you'll find 
Plio-Nail adhesives. Tough as nails. 


W4 SPRING HOME VALUE DAYS 


LAF 


GOODSYEAR 


CHEMICALS 
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Goof-proof 
drywall 
tape 


Tape's spline fits between 
panels to assure align- 
ment. Outside corner tape 
has tough vinyl bead that 
won't dent like metal, In- 
side corner tape (above) 
makes for a smooth job. 


If you've ever worked with drywall, you know the 
easy part is putting the stuff up. Then comes the long 
and tedious job of taping and filling the joints. This 
job is such an art that many carpenters won't touch 
it. They subcontract that work to a specialist called 
a taper. Now there's a new self-adhesive vinyl drywall 
tape on the market, called EZT, that may cost those 
tapers some work. Here are its advantages: 

€ Its pressure-sensitive backing sticks it firmly in 
place without an embedment coat of compound. 

€ A special spline slips between panels, making the 
tape self-aligning. 

€ Air bubbles—a common problem with convention- 
al paper tapes—are virtually eliminated. 

€ There's no waiting once the tape is up. You can 
cover it with a wide finish coat of compound imme- 
diately. With care, that coat may be the only one 
required. Using paper tape, two or three coats are 
required. 

€ There's little need for sanding, for the joints 
finish smoothly. 

EZT tapes come in three types: one for joints, one 
for inside corners, one for outside corners. 

Using these tapes, you install the drywall in the 
conventional manner, but with two exceptions: First, 
you leave a slight gap between panels to allow space 
for the alignment spline. Do this by tacking three dry- 
wall nails into the stud beside the first panel you in- 
stall. You butt the next panel against these nails, 
and remove them when the panel is installed. 

Second, you do not dimple the nailheads along the 
edges of any panels. Any nail to be covered by EZT 
should be flush. Dimpling creates air pockets. 

EZT tapes are made by the Plastics Division of 


| Minter Homes Corp., Box 1060, Huntington, W. Va. 


25173. Price: about $4.95 for a pack of four strips, 
each four feet long.—A. J. Hand 


— INSULSPRAY FOAM 
PUTS THE INSULATION POWER 
| OF II-FOOT-THICK BRICKS 

IN A 3-1/2 INCH SPACE — 
. BETWEEN YOUR HOUSE WALLS. 


WHY INSULATE YOUR WALLS? "If vou want todo something good for your home 

House walls are a major source of heat loss and and your wallet, install Insulspray insulation. 

gain in a typical home. Of all the products for in- It is a oreat value. ^ | 

sulating your house walls, there's not one with a C.C.. Connecticut 
, higher Resistance Value (R- Value)thanInsulspray QUALITY IS BORDEN'S POLICY. 

foam insulation from Borden. Insulspray foam provides you the assurance of 


i INSULSPRAY FOAM IS EASILY INSTALLED. dealing with one of America's oldest and most 


It flows up and down inside the cavity between the ee s policy to please you 


house walls to form a rigid “insulation sandwich.” BORDEN’S ‘NO SHORTAGE’ 
In winter, Insulspray foam holds your expensive ASSURANCE. Don't wait to insulate. There's a 

" heat inside. In summer, it keeps heat outside. plentiful supply of Insulspray foam 
The house is quieter and more comfortable BORDEN'S QUAL ITY STANDARDS 
year-round. Insulspray foam is produced under exacting 
HOMEOWNERS EXPERIENCE | specifications with numerous quality checks. 
SAVINGS AND COMFORT! 4 : BORDEN-CERTIFIED CONTRAC TORS. 
In a 1977 survey of 1,296 homeowners who To qualify for certification, contractors must 


had Insulspray foam installed, 95% reported complete a thorough training program. Ask tosee 
: their homes are more comfort- 4 your contractor s credential card from Borden. 


able, and 75% said their homes ж Qe udi ! BORDEN'S HOMEOWNERS 
are quieter. 74% have recom- | CERTIFICATE offers you a 


mended Insulspray foam to : = permanent record of this value- 
friends or neighbors. What py enhancing improvement 
about savings? Read these A toyour home. 

actual comments! =, BORDEN'S PATENTED 


DIFFERENCE. Not all 
insulation foams are alike. 
. Insulspray foam is patented 
and has been used to insulate 
homes throughout the U. S. 
and Canada for years. 
For insulation protection 
equal to a giant brick, and 


“I thinkitis a real fuel saving 
product. Money well 


spent.” 
W.H., Illinois - N 


“It saves us money. Our 
| housei is not drafty or — 
noisy. | 


Mr. & Mrs. L.L. ‚Омо. the consumer protection 
ü с ofthe trusted Borden 
My home is warmer name, have your walls 
and quieter since _ insulated now with 
| insulation — heat _ Insulspray foam. 


drop.” EOD 
B.K., Washington _ 


Borden Chemical/Borden, Inc. 
180 East Broad Street, 
Columbus, Ohio 43215 


| Insulspray foam 
BORDEN) is produced by 
3 w Borden Chemical, 


Division of Borden, Inc. Insulspray is a 
registered trademark of Borden, Inc. 


* The R-Value of Insulspray foa mis 3: 
times greater than that of brick. 
Brick is a good building material but 
a poor insulator. R-Value of brickis 
0.11, while the R Value of пшр 
is 4.3 per inch. | 


SPRINGS 


Home Value 
Ideas 


(Хоа pad sanders 


— easy way to a smooth finish 


Smoothing wood and putting a mirrorlike 
shine on lacquer and varnish are the main 


Whether you're finishing a new wood 
project or refinishing an old one, a 
pad sander is essential for sanding the 
wood to its proper smoothness. Sure, 
you can do it by hand. But that's 
much more difficult and time-consum- 
ing. Besides, the wide, flat pad easily 
produces a level finish that's hard to 
duplicate by hand. 

What kind of pad sander should you 
buy? There are two kinds: low-speed 
and high-speed. Both sand with a tiny 
orbital motion. The low-speed jobs 
usually produce between 3000-4000 


orbits a minute; the high-speed 
models run between 8500-12,000 
orbits. 


Most woodworkers who have used 
both types prefer the high-speed 
sander because it is easier to control 
and allows better access into tight 
corners, This is due primarily to its 
smaller orbit diameter. 

Many craftsmen feel that the high- 
speed units sand faster and produce 
a superior finish as well. In our tests, 
we were unable to detect any signifi- 
cant differences between the quality 
of the finish obtainable with the two 
types. 

Some low-speed pad sanders have a 
dual-action feature, controlled by a 
lever, that allows two sanding mo- 
tions—a_ straight-line, back-and-forth 
action as well as the usual orbital mo- 
tion. When using a dual-action model 
for finish sanding, however, the orbital 
motion is recommended. 

Although a pad sander is very easy 
to use, read the instructions that come 
with your model so that you'll be 
aware of any special features it may 
have. 

If your sander has no oil holes 
(many do not), don't try to oil it. If 
it does have an oil hole or two, don't 
over-oil. Ап occasional drop or two is 
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jobs of pad sanders. They are sometimes 
referred to as “finishing sanders.” 


sufficient. Excessive oil can get on the 
motor's windings and commutator and 
cause the sander to malfunction. 

Although it's not essential, if you 
have access to compressed air, it 
doesn't hurt occasionally to stick the 
air hose against the motor's air vents 
to blow dust out of the motor. 

Whenever the sander is not in use, 
make sure it’s unplugged. That in- 
cludes times when you're removing or 
replacing paper, oiling, repairing, 
cleaning, or just examining the unit. 

Most sanders have knobs or handles 
that let you hold the sander with both 
hands. Don’t use those grips to apply 
more downward pressure with the in- 
tention of getting the job done faster. 
Bearing down can cause scratches and 
unwanted swirl marks in the wood. 
Just guide the sander back and forth 
across the surface of the work, allow- 
ing only the weight of the sander to 
supply pressure, 

Don’t go from rough to finish sand- 
ing in one jump—for example, from a 
coarse 80-grade paper to a fine 220. 
Progress by one grade of paper at a 
time until you achieve the desired 
smoothness, as you would do in hand 
sanding. 

Because of the orbital action, I’ve 
found that it doesn’t matter much 
whether you sand with the grain or 
across it—as long as you make slow 
strokes. Some craftsmen, though, feel 
that best results are obtained when 
you sand with the grain, as you al- 
ways would, of course, if you were 
sanding by hand. 

Pad sanders are widely available— 
Sears, Penney’s, and Wards have 
them in their catalogs and stores. 
And most hardware stores either 
stock them or can order one for you. 
(See our buyers’-guide table for 
shopping information.) — Ray Hill 


High-speed orbital sander by Rockwell 
(right) looks like but is much lighter than 
Craftsman low-speed dual-action sander. 
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To replace sandpaper, you may need a 
screwdriver to separate clamp from pad, 
as demonstrated with this Black and Decker. 


is found on J.C. Penney unit. Just press 
clamp with thumb to release paper. 


Orbital action is accomplished by off-center 
crank that (on high-speed units) fits to 
armature shaft. 


L hihhhi 


Black & 10,000 м 3 15 .15 
Decker 7480 4000 Iie 5/2 35 .33 
7490* 4000 e 65he 40 33 

J.C. Penney 2300 10,000 ‘Ye 47/16 30 15 
2305" 4000 ?3/ 51/4 35 25 

Rockwell 4401 10,000 Yao 31/4 19 10 
4420 12,000 Yio 3! 28 10 

4480 12,000 es 65 10 

4485 10,000 "Ao 64 95 25 

Sears 1163* 4000 Ye 5%, 29.50 .20 
1165* 4000 hes 9%, 49.50 .25 

1166* 4000 ıs 99h. 59.50 .50 

Skil 439 8400 Vas 2/2 20 .07 
459 10,000 he 45/1 30 .15 

» 4000 e 5/2 40 20 

661 10,000 Ye 44 15 

Wards 8145* 3000 ye 4%, 34.50 .25 
146 10,000 "we 4 7 15 

24.50 .15 


*Dual action (orbital or straight-line) 
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Whether you have sound or silent movies, 
Kodak projectors have everything you need 
to make showing your movies easy. Lz&e: 


] Watching your movies without setting up a 
` screen or turning down room lights. Our 
unique pull-out viewing screen 15 ideal for 
small audiences. You also have the option of 
projecting your movies onto a traditional 
screen. 


2 Bright, sharp images. 
2 Automatic threading and automatic rewind 
. | A 
that make Kodak projectors really easy to use. 
| Showing super 8 and 8 mm movies at the flip 
е - ] А í 
of a single switch on all Kodak projectors. 


Sound reasons 
Moviedeck projector. 


ii wn (UA onem dim 1 СУП RE Er E HE Ra ele RU d Uv PATI 
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Simulated 
Projected Image 


5, Replaying previous scenes in just seconds, 
“and a choice of fast or slow motion on 
some models. 
f Low-profile design and smoke-tinted dust 
* covers that make these projectors easy to 
look at. 
Ask your photo dealer for a demonstration of 
Kodak silent or sound movie projectors. 
They’re easy to use and easy to look at, and 
that’s some image! 


Moviedeck projectors ~~ 


TAKING CARE СЕ YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 


New York, N.Y. 10017. We'll pay you $25 


Getting a good bite with grease-cap pliers 


Grease-cap pliers make an easy job of 
removing a front-wheel grease cap— 
once the pliers get a bite behind the cap 
lip. But sometimes it's hard to get the 
plier jaws behind the lip—especially 
with short-handled pliers—because the 
cap fits so tightly against the wheel 


Removing stuck cell caps 


On batteries (such as Delco's Y87) with 
flange-type pull-out cell caps that may 
fit too tightly to be removed by your 
fingers, you can use a pair of slip-joint 
pliers to remove them. Grip the cap as 
shown, and wiggle it back and forth 
with the pliers, while at the same time 
applying an upward pull on the pliers. 
Grip the cap with the piiers reasonably 
gently, though, to prevent breaking it. 
Replace the cap using only your fingers. 
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hub. To solve this problem, position the 
pliers as shown and squeeze the handles. 
Now take a ball-peen hammer and tap 
each jaw a few times. The tapping and 
squeezing will force the jaws behind 
the lip for that proper bite. Removing the 
cap is now a quick, easy job. 


11001000 
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Deep-well socket unavailable? 


When tightening a nut with a standard 
socket that's not deep enough to let you 
completely tighten the nut, you may be 
able to finish the job this way: Remove 
the socket from the ratchet, then slide 
it back on the ratchet drive-square, just 
enough (say Vs") so that the drive- 
square will turn the socket (as shown 
in the drawing above). This may give 
the socket the depth you need to finish 
tightening the nut. 


Centering a hole 


Drilling a hole off-center in a broken 
stud? To get it centered, drill a short 
hole at an angle as shown. Then return 
to your vertical drilling position. The 
angled hole will act as a center-punch 
mark, holding the drill bit in place as it 


. drills down into the broken fastener. 


Covering oil-can holes 


An effective way to keep dust and dirt 
out of a partially used can of motor oil 
or transmission fluid is to use tape. 
Masking tape, duct tape, or plain old 
adhesive tape from the medicine cab- 
inet all work about equally well. Don't 
cut the tape so that it's just big enough 
to cover the hole. For best adhesion, 
make it long enough so that it extends 
a couple of inches or so down the side 
of the can and along the top. 


The new Dodge Omni. 
People just seem to like it. 
Because Omni tries so hard 
to please. With a 99.2-inch 
wheelbase. A 1.7 litre over- 
head cam engine. And a 
likeable base sticker price of 
only $3706* including 
standard features like an AM 
radio, vinyl body side mold- 
ings, and white sidewall tires. 

The Omni shown below 
with a number of stylish 
additions has a sticker price 
of just $3981* 
$3901* (PRICE OF CAR AS SHOWN) 

$3706*CDASE STICKER PRICE) 


P" mmn 


MOTOR TREND 
CAR OF THE YEAR 
Even big people like 
Omni. For example, the four 

weekend hackers you see 
here. All four of their golf 
bags fit in a covered com- 
partment behind the rear 
seat. If this were a twosome, 
that rear seat could be 
folded down giving 
35.8 cubic feet of 
space. Enough to 
handle their bags 


t 
*Excluding taxes and destination charges. 


A PRODUCT DF 


and a couple of carts. Omni's 
built here in America with 
American-sized people very 
much in mind. 

Lots of room. That's one 
advantage of Omni's front- 
wheel drive. The size of the 
tunnel you find in the middle 
of most conventional rear- 
wheel-drive cars is reduced. 
o0 there's more room for 
legs and stuff. 

Then theres ride. It's 
stable. Com- 
fortable. Be- 
cause the 
right kind of |! 


Р 
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attention vi 
was paid to things 
like spring rates and jounce 
travel. Front-wheel drive 
with rack-and-pinion steering 
does its part, too. 

Another thing, with four 
good-sized suburbanites 
like you see here, Omni's 
gritty four-cylinder engine 
can make this car move with 
plenty of authority. No sweat 


ә 


OMNI 


at expressway speeds. 
Hemarkable, when you 
consider the EPA estimated 
mileage ratings achieved 
by that engine and Omni's 
standard four-speed manual 
transmission and a 3.3 
transaxle ratio: 
EPA ESTIMATES: 
36 MPG HIGHWAY/25 MPG CITY. 
Now, your mileage may 
vary according to your car's 
condition, equipment, 
M and your driving 
habits. And Cali- 
fornia mileage 
is lower. But 
these are note- 
worthy ratings 
for a car that 
can do all the 
Omni can do. 
Here's a 
suggestion. 
Visit your 
Dodge Dealer. 
"êê Have him 
wheel out an 
Omni. Take 
it out on the 
freeway.Over a 
bumpy road. We have 
a feeling when you're 
through, you'll be ready to 
buy, or lease. Omni's like 
that. It attracts fans. 


IT DOES ITALL. 


Super-slippery oils 
[Continued from page 50] 
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very conservative in this area: “It’s 
very difficult to translate the results 
we've seen into direct claims of 
improved engine life. Other things 
being equal, if a person uses this oil 
instead of a conventional oil, he's 
going to have improved engine life 
because there is reduced wear. But 
we need more experience before we 
can claim longer engine life." 

Do these friction-modifier oils 
offer extended drain periods? Right 
now neither Arco nor Exxon is 
recommending drain periods be- 
yond those specified by car mak- 
ers, although some tests indicate 
such extensions are feasible. 


Noniusn pis. 
And lightning fast. 


The Thermogrip? Electric Glue Gun from Bostik applies glue in a controlled 
flow with no mixing, no mess. Makes all your gluing jobs even easier. And 
Thermogrip Hot Melt Glue is so fast it bonds surfaces together permanently in 
just one minute. That means no more 
clamps. And a far greater variety of 
repairs you can make yourself. 

Look for the Thermoarip Electric 


As good as synthetics ? 


Some synthetic oils such as Mo- 
bil 1 use the low-viscosity approach 
to fuel savings. Their different oil- 
fiim characteristics let you use a 
lighter oil and thus reduce the 
pumping losses and internal vis- 
cous drag. Also, since synthetics 
are less volatile and therefore lose 
less to evaporation, oil consump- 
tion can be held to levels as good as 
or better than thicker petroleum 
oils in a tight engine. Of course, if 


Glue Gun and Thermoarip an engine has worn seals, poor 
Hot Melt Glue in the fastener gaskets, and other failings common 
department of your to age, you can expect more leak- 


hardware store. age with a low-viscosity synthetic 


than with a 10W-40 friction-modifier 
oil or a 10W-40 synthetic. 

Arco considered the low-viscosity 
approach when the company first 
began developing a high-mpg oil. 
“We did, in fact, see a benefit 
through viscosity reduction," says 
Keller. “The 5W oils do give better 
fuel economy than straight 40 
weights. We also found improve- 
ments with friction reducers like 
graphite and others. We ended up 
with a 10W-40 because we felt that 
the kinds of problems one gets with 
low-viscosity oils would be in the 
area of wear. Another problem 


Bostik Consumer Division 
USM Corporation 


| ы The ATLAS 6" lathe does it all — tuming, boring, threading, milling 
Ti with metal, wood and plastic. 8 spindle speeds, 6" swing over bed, 
| 6" swing over saddle wings. 1914" between centers. Timken tapered 


would be oil consumption. So we 
| roller bearings. Lathe is 11" high, 17%" wide, 34" long. Mounting decided to go with a 10W-40." 
" . 34 | | . Я 
6"SCREW-CUTTING dimensions 434" wide, 2715/6" long. Includes reversible power lon- Obviously, both synthetics and 


the new low-friction petroleum oils 
have their own merits. And given the 
cost spread between them (about 
$1.50 vs. $5.00) there seems to be 
room for, and rumors of, blending of 
synthetics and petroleum to gain 
some of the best of both worlds. 
Pennzoil, of course, is already mar- 


Е WAS $495 gitudinal feed. Graduated compound rest. Tool post, ring and rocker. 


LATH : Change gears. Threading dial. V-belt. Motor pulleys, 58” bore. Two 60° 
ONLY 2 | 


lathe centers. 
(plus $30 handling 
and shipping) 


Mail To: ATLAS PRESS COMPANY, Dept. M 

2019 N. Pitcher, Kalamazoo, MI 49007 

Please send me the Atlas (Model 10100) 6" Screw-cuttin 
Lathe. Enclosed is my check or money order for $32 
(including shipping and handling) or charge my order to: 
O BankAmericard’ CO Master Charge* 


Acct. # CE xp. Dat l 

К m keting P-Z-L, a blend of petroleum 
| and synthetic lubricants. But to 
m" date, the company is claiming only 
City/State/Zip 


that you can run your car farther 
between oil changes, not that you'll 
get better gas mileage. 


L] Send FREE Atlas Power & Hand Tool Catalog. 
Michigan residents add 4% sales tax. 
Available continental U.S.A. only. 


——————— > 
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DODGE, NO. 


THINK OF ITAS 


AMERICAS NO.1 SELLER 
OF VANS-WAGONS. 


We've been the industry leader 

in domestic wagon* sales for many 
years running. Here's to the 

years ahead. 


ALL-NEW SEATS. 
е The bucket seats are more 
4. f comfortable, more 
К colorful. And now you 
: К Аш can order them in 
D oo үке fun-to-touch 
erc ‘ IX fabrics. Mounted 
ا‎ f on curved tracks, 
the new seats allow 
| a higher position for 
' the shorter driver and 
= more headroom for the 
taller driver. And you can order 
bench seating for up to 15 people. 


9 MORE ROOM, MORE QUIET. 

e We've made the engine cover 
smaller to make the people 
compartment bigger and increase 
the footroom. And on Custom and 
Royal models we've put in more 
sound insulation and made 
suspension improvements to 
make the ride quieter. 


IN VANS 
, AND WAGONS, 


PRESENTS 
SPORTSMAN WAGON FOR 1978. 


3 EXCLUSIVE TRAVEL SEATING PACKAGE. This new factory-installed option 
eon B200 and B300 Royal Sportsman lets you easily convert from 

two three-passenger bench seats to a dinette set to a double bed. The 
wood-grained-finish tabletop stows out of the way when not in use. The 
package makes your Sportsman into a home away from home. 


28MPG HWY/ 

eI MPG CITY. 
EPA estimates for DodgeSportsman 
B100 wagon, with standard 
225-cubic-inch six-cylinder engine 
and manual transmission. Pretty 
good for a wagon that does this 
much work. Your mileage may vary 
according to vehicle condition, 
equipment, and how it is driven. 
California mileage is lower. 


NEW OPTIONS. 


eSky Lite sun roofs, air 
conditioning, and more. Trailer- 
towing packages for up to 7000 
pounds gross trailer weight. Six 
different kinds of radios including 
units with 40-channel CB. 


MORE ROOMINESS. 


eMaxiwagon has eight inches 
more loadspace length this year. 


Room for more cargo and more fun. 
And its rear quarter windows 

wrap right around the corners to 
make backing up a snap. 


Put our new features together with 
Dodge dependability and value, 
and you'll see why we keep on 
selling more wagons than anyone. 
Buy or lease one or a fleet . . . at 
your Dodge Dealer's. 


== NO. IN VANS 


AND WAGONS: 


"E Passenger van-type vehicles 
known in the industry as wagons. 


Car-care quiz 


answers 


1 Mechanic A's statement is cor- 
rect. When a head gasket blows out 
between two adjacent cylinders, the 
pressure from one cylinder leaks 
into the other cylinder while the 
compression test is being made. 
Usually, during the test, the me- 
chanic can also hear leakage com- 
ing out of the spark-plug hole of the 
adjacent cylinder. 

Mechanic B's statement is wrong. 
Since the timing for valve opera- 
tion is primarily controlled by the 
camshaft drive mechanism, the 
valves for all cylinders would be 
equally affected by a change in 
timing. This would tend to cause 
the compression pressure to vary in 
every cylinder and not just in the 
two adjacent ones. 


RUNOUT 


2 Mechanic A's diagnosis is cor- 
rect. Radial runout is a condition 
where the wheel-and-tire assembly 
is out of round. As the tire rotates, 
the spindle will have to move up 
and down in relation to the road 
surface as shown. This movement 
iransmits a vibration through the 
suspension parts to the car frame. 


r^ 1! 
gn 
= 
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Mechanic B’s diagnosis is also 
correct. Static imbalance 1s a con- 
dition where there 1s an unequal 
distribution of weight around the 
axis of the tire. As the tire rotates, 
centrifugal force will act on the 
heavy spot causing the tire to 
tramp or hop. This tramping action 
causes a vibration which is trans- 
mitted through the suspension 
parts to the car frame. 
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3 The electrolyte in an auto- 
mobile battery is a solution of ap- 
proximately 35 percent sulfuric acid 
and 65 percent water. Sulfuric acid 
has a specific gravity of 1.835 while 
water is 1.000. 'This gives a normal 
electrolyte solution a specific grav- 
ity of approximately 1.270. 

As a battery discharges, the sul- 
furic acid in the electrolyte reacts 
with the lead plates to form lead 
sulfate. This reduces the amount of 
acid in solution, which in turn low- 
ers the strength and the specific 
gravity of the electrolyte. Since 
the strength of the electrolyte is 
related to the battery's ability to 
supply power, it makes the specific- 
gravity reading a good indicator of 
the state of charge of the battery. 

Refer to the table below for bat- 
tery state-of-charge relationship to 
approximate electrolyte specific- 
gravity readings. 


Fully charged 1.260-1.270 
34 charged 1.225-1.235 
15 charged 1.190-1.200 
14 charged 1.155-1.165 
Discharged 1.120-1.130 


'The correct answer is (B). 


4 ТҺе diagram shows the basic 
primary circuit of a points-type 
ignition system. When the ignition 
switch is on and the points are 
closed, current flows from the bat- 
tery to the switch, then to the coil 
and through its primary windings. 
From the coil, it travels through 
the distributor wire to the contact 
points and returns through ground 
back to the battery. Whenever the 
points open, the circuit is broken, 
causing the induction of a high 
secondary voltage within the coil, 
which causes spark plugs to fire. 

In the circuit shown, a test light 
is connected in parallel with the 
distributor wire and points. When- 
ever the points are closed, current 
flows through the distributor wire 
and points to ground because they 
offer very little resistance in com- 
parison to the test light-bulb fila- 
ment. When the points open, the 
test light provides the only path 
to ground 
takes), causing the light to go on. 


(which the current - 


Mechanic A's statement is cor- 
rect, If the points fail to open, 
the circuit is not broken and the 
light will not come on. 

Mechanic B's statement is also 
correct. If the distributor wire is 
grounded, it will offer a constant 
electrical path back to the battery 
even though the points may be oper- 
ating normally. This condition will 
also prevent the test light from 
coming on. 


5 Option (D) is correct. By pres- 
surizing hydraulic-fluid passages 
with air, it is possible to check 
component operation and de- 
termine locations of leaks by lis- 
tening and watching for signs of 
escaping air. It should be noted 
that the removal of the valve-body 
assembly may also be required to 
perform these tests. 

Option (A) is wrong. A bad fil- 
ter pickup-tube seal may allow air 
to be pulled into the transmission 
pump along with fluid and lower 
overall hydraulic pressure. But a 
check of its condition will not help 
to locate a pressure leak. 

Option (B) is wrong. Line pres- 
sure can only be checked with the 
transmission full of fluid and under 
operating conditions. 

Option (C) is wrong. A close 
inspection of the valve body and its 
mating surfaces may reveal leaking 
areas, but there still would be sev- 
eral other possible locations for 
pressure leakage. 
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6 Mechanic A's diagnosis is 
wrong. Power flows through the 
clutch gear to the counter gear in 
every gear position except fourth, 
as shown in these five diagrams. So 
a broken clutch gear tooth would 
cause noise in reverse and all re- 
duction gears. 

Mechanic B's diagnosis is cor- 


rect. The transmission first-speed 
gear and reverse-idler gear are both 
driven by the countergear-assembly 
first gear (as noted with an X in 
the corresponding diagrams). When 
the countergear first gear has a 
broken tooth, a noise is heard when 
the transmission is in the first or 
reverse gear. 


7 The device іп question is ап 
idle stop solenoid. The solenoid 
is energized whenever the ignition 
is turned on, forcing out its plunger 
against the throttle linkage and 
slightly opening the carburetor 
throttle plates. This allows more 
air to enter the engine during idle, 
which provides a leaner air/fuel 
mixture and lowers emissions. 

When the ignition is turned off, 
the solenoid plunger retracts. This 
allows the throttle plates to close 
almost completely, preventing air 
and fuel from entering the engine. 
If the solenoid is not properly ad- 
justed, air and fuel may enter the 
engine and be ignited by high 
cylinder temperatures. This results 
in dieseling, or after-run. 

The incorrect statement, then, 
is (D). It’s the fast-idle cam—part 
of the choke mechanism—that’s re- 


^ This can be : 
Җа real help. — 


sponsible for increasing engine idle 
speed during warm-up, and not the 
idle stop solenoid in our sketch. 


COMPRESS TOOL AND POSITION ONTO VALVE. 
RELEASE TO ALLOW SPRING 


ACTION TO FORCE | 
SN 


“ШР 


METERING-VALVE 
BLEEDER 


8 Option (D) is correct. The 
metering valve is located in the 
front disc-brake hydraulic system. 
The valve prevents disc-brake oper- 
ation until the  master-cylinder 
pressure rises to approximately 125 
psi. This allows the rear drum 
brakes to overcome the pressure 
of the shoe return springs before 
the disc brakes start to apply. 
When using a pressure bleeder to 
bleed the disc caliper, the valve 
must be overridden by activating 

a release button as shown above. 
Option (A) is wrong. The pro- 
portioning valve is located in the 
rear drum-brake hydraulic system 
Continued 
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Meet STP Carburetor Cleaner. 

A spray. Its needlenose can get 
into tough places — to help clean . 
throttle plate, choke, linkage, and — 
the PCV valve. The varnish and gum - 
can actually dissolve before your . 
eyes. STP Carburetor Cleaner. 

.. Could be what you need. 

Right now. 


Carburetor Cleaner 
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Саг-саге quiz answers 
[Continued] 


and it prevents rear-wheel lockup. 
It has no effect on the caliper hy- 
draulic system. 

Option (B) is wrong. The pres- 
sure-differential valve is located 
between the front disc and rear 
drum  hydraulic-brake systems. 
This valve senses pressure differ- 
ences between the systems and 
turns on the brake warning light in 
the event of a system failure. 

Option (C) is wrong. As stated 
in option (A), the proportioning 
valve has no effect on the caliper 
hydraulic system. 

Usually the metering, proportion- 
ing, and pressure-differential valves 
are assembled together in one valve 
called the combination valve. 


9 Mechanic A's diagnosis is cor- 
rect. When the compressor-clutch 
field coil is not energized, the 
pulley assembly will rotate freely 
on the clutch bearing, which is the 
sole support of the pulley's load. 
Upon turning on the system, the 
field coil magnetically pulls the 
drive-plate assembly toward the 
pulley, locking them together. This 


Built with Quality. 
Planned for Fun! 


service. lake a look at the new 


CLUTCH-DRIVE 
PLATE ASSEMBLY 


FIELD COIL 


PULLEY ASSEMBLY 


lockup transfers the pulley’s load 
through the drive plate to the com- 
pressor crankshaft and its bearings. 
Thus, a bad clutch bearing will 
make noise while the clutch is 
disengaged and be quiet during 
clutch engagement. 

Mechanic B’s diagnosis is wrong. 
When the A/C system 15 turned 
off, the clutch pulley is freewheel- 
ing and there is no compressor 
operation. Upon turning on the sys- 
tem, the clutch assembly locks up 
and starts to rotate the compressor 
crankshaft. If the compressor bear- 
ings were bad, no noise would oc- 
cur until the crankshaft started to 
spin—exactly the reverse of the 
symptoms described. 


10 whenever current is applied 
to the F terminal of the alternator 
in the charging circuit shown on 


page 121, magnetic fields build up 
within the alternator’s rotor. As 
the rotor turns, it passes these 
fields through the alternator stator 
windings and generates electricity. 
When a jumper wire is con- 
nected from the battery terminal 
to the field terminal of the alter- 
nator, you bypass the voltage regu- 
lator circuit (which governs al- 
ternator output by controlling field 
strength) and fully energize the 
rotor field, causing maximum out- 
put. This is a simple test used to 
determine if the system failure is 
caused by the regulator and its 
circuit or by the alternator. 
Mechanic A's diagnosis is wrong. 
А bad alternator stator winding 
would prevent alternator output 
whether the voltage regulator cir- 
cuit was operational or bypassed. 
Mechanic B's diagnosis is cor- 
rect. The test indicates a fault in 
the voltage-regulator circuit. A 
failure in the circuit between the 
ignition and voltage regulator 
would stop current from getting to 
the alternator field terminal, pre- 
venting charging. А bad regulator 
as well as an open between the 
regulator and  alternator field 
terminals could also be causes of 
this condition. Gs) 


Every 1978 Jamboree is built with 
Vacubond™ steel cage sidewalls. So 
you get better insulation, a quieter 
ride and solid strength. All electric 
systems are controlled through one 
central access panel for easy 


For more information, write Dept. PS, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 


THE 1978 
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screened large radius windows too. 
In fact, take a look at all the ways the 
1978 Jamboree has been planned 
for family fun—and convenience! 
See your Jamboree Dealer. Soon. 


FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
lueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
| you can master Plan Reading—Estimat- 
| ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
POLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
е PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 


CHICAGO TECH/School for Builders Veterans 
D 2000 S. Michigan Ave., се g 
еге 


ept. PS-58, 
Chicago, 111. 60616 


® разе тан me в ге ш mera БИШӘР 
— ar uilders Catalog. 1 understand there is no 
BY FLEETWOOD obligation—no salesman will call. 

Protected by a (£5 
Full One Year 


Ownercare Warranty. 
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THE DEPENDABLE MID-RANGE 
IERCURY OUTBOARDS FOR 1978. 


` OUTBOARD ENGINEERING TO | NEW MERC 900 
RIVAL THE MOST DISTINCTIVE NEW MERC 800 _ „=. MERC 1150 
STANDARDS OF AUTOMOTIVE merc sog ш, mE = „=. NEW MERC 14 
| ENGINEERING. 50 HP - a __ way ees NE, 1400 
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One of these symbols is 
famous the world over for the ulti- | 
mate in automotive engineering | 
achievement. | 

The other is carving out the | 
same excellent reputation in out- | 
board engines. | 

Black Max® Symbol of the | 
new Mercury? Black Max Series. 
Three top-of-the-line outboards — | 
150, 175 and 200 hp — with | 
compact 60? V-6 engine design. | 
The product of six years of 
uncompromising engineering, 
refining and testing. 

HOW BLACK MAX MAKES EVERY 

MERCURY A LITTLE BETTER. 


Now the same standards of 
engineering excellence achieved 
with Black Max have been applied 
to every Mercury outboard —from 
fast, dependable starts through 
remarkable fuel economy to ease 
of operation. 

Mercury has gone all out to 
make the outboard of your choice 
— whether it's a small fishing Merc, 
a new 80-hp model, or a mighty 
Black Max—an extraordinarily 
dependable performer. 


DEPENDABILITY THROUGHOUT. 
FROM THUNDERBOLT IGNITION TO 


(1) You'll get fast, sure starts with Thunderboit* 
CD sealed ignition. (2) Clean-firing Perma Gap* plugs 
almost eliminate tune-ups. (3) And for m 


running. (4) The stainless steel shift shaft, drive 
combat corrosion. (5) And дот, Merc 


opeller hub. You cant 


A from 50 hp to 140 hp have Dyna Shock™ absorber 
= | systems, providing an extra margin of safety should 
your ine be kicked up 


ас!е in or ee the water. 


© Brunswick Corp.. 1977 


SHOCK-ABSORBING PROPELLER HUB. 


by high-speed impact witha | 


MORE 6-CYLINDER MODELS 
THAN ANY OTHER OUTBOARD 
MANUFACTURER. 


In high-horsepower out- 


| boards, less horsepower per 


cylinder means less wear and 


| longer engine life. 


That's why now, for 1978, the 
Mercury mid-range lineup in- 


| cludes three in-line 6's to choose 


from—a wider choice by far than 
any other outboard manufacturer. 


SEE THE WIDEST SELECTION OF 
MID-RANGE OUTBOARD POWER 
IN THE INDUSTRY 
AT YOUR MERCURY DEALER. 


With seven power choices 


from 40 hp all the way to 140 hp, 


1978 offers you the finest Mercury 


| mid-range lineup ever. And that 


includes three new Merc models 
at 80, 90 and 140 hp. 
Your Mercury dealer will help 


| you make your choice of a Merc 
| with exactly the power you want, 


whether it's for fishing, skiing, 


cruising or high- performance 


| | running. 
shear a pin—because there arent any. (6) All Mercs | 


See him 
soon. 


OUTBOARDS 
A BRUNSWICK COMPANY 


Mercury Marine, Fond du Lac, Wisconsin, Canada, Australia, Belgium 


| 
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Bolens tractors 
and riders are 
engineered and built 
super tough. Long life and 
high trade-in values make them 
all super bargains. 

Take our newest 11 hp XL 
tractor. Ultra-quiet and comfortable. 
Unmatched as a quality mowing ma- 
chine. Or size up our 20 hp utility 
tractor. Rugged and resourceful for 
any number of really big jobs. Climb 


agar m 


| aboard а 
Bolens Riding 
Mower. It'll take 
the footwork out of yard 
work at a price you ll 
find easy to ride along with. 

See your Bolens dealer for a test 
drive now. For his name, check the 
Yellow Pages or call 800-447-4700 
toll-free anytime (in lllinois, call 
800-322-4400). FMC Corporation, 
Port Washington, WI 53074. 


You're a good yard ahead with Bolens. 


FIREPLACE OWNERS: 
"How to Burn Wood 
ght Rising Fuel Bills” 
e is there an energy crisis? What 
you can do about it. 
e Yes...it pays to burn wood. 
e Wood Stoves vs. Fireplace 
Heaters: What's the best? 
• The Hottest Alternate Ener- 
gy Product of the Year. 


3 Pius new Fireplace Heat 
Analysis and Important product data. 


Write for your FREE COPY 


Thermograte Enterprises, Inc. Dept. 8-58 
2785 М. Fairview/St. Paul MN 55113 
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TMC 


©1978 by FMC Corporation - 


FIND TREASURE! 
Locate coins, jewelry, gold, silver, other valuables 
with world-famous White's electronic mineral metal 
detectors. Call toll-free for location of nearest dealer. 

. 800-447-4700 (in iil., call 800-322-4400) : 
ELECTRONICS, FREE 


DEPT. PBBH Literature 
1011 Pleasant Valley Rd . Sweet Home, OR 97385 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 28th 


year. Guaranteed 6 months. $149.00 Postpaid while 
supply lasts. Our X1200-watt generator needs no bat- | 
tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 
Р.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


Help for inventors 
[Continued from page 94] 


center helped the inventor find 
someone to produce the idea and 
fully expected it to succeed. But it 
didn't. 

“The licensee, the guy who 
picked up the technology, blew 
it,’ says Udell. “Не just didn't 
know how to market it, and a good 
product went down the tubes. We 
still think it’s a darn good idea and 
may try again with it.” 

Now that the evaluation sys- 
tem has become self-supporting, the 
center is trying to expand the kind 
of assistance it offers. A recently 
hired technology-transfer specialist 
will take on the job of finding cor- 
porate customers for promising in- 
ventions. And the center now pre- 
pares a promotional package that 
presents an invention in a business- 
like manner (see montage). 


Local help available 


Because of its limited manpower, 
says Udell, the center can only 
offer further assistance to between 
10 and 15 percent of the promising 
ideas it evaluates. To keep those 
other good inventions alive, the In- 
novation Center has now enlisted 
backup support from the Small 
Business Administration, which has 
400 Small Business Institutes 
(SBI) scattered throughout the 
country. 

Usually university-based opera- 
tions, these institutes provide man- 
agement and technical assistance to 
people trying to start—or save— 
their own businesses. According to 
the agreement with the Innovation 
Center, the institutes will now ex- 
tend these services to inventors try- 
ing to develop an idea into a mar- 
ketable product. Udell explained: 
“Say we get an idea from Newark, 
N.J. After we do the evaluation, we 
send the guy to the SBI program at 
Rutgers University. The people 
there work out some kind of an ar- 
rangement to give the inventor 
some assistance. This puts help 
right in an individual’s backyard 
and makes it a lot easier than hav- 
ing to deal with someone 2000 
miles away." 

Giving the lone inventor a better 
break is not just a matter of pre- 
venting a quaint American charac- 
ter—the slightly eccentric basement 
tinkerer—from passing out of exis- 
tence. Some of the most important 
leaps in technology have come from 
these tinkerers. After all, it wasn't 
a corporation that came up with the 
telephone, the light bulb, and the 
airplane. 
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Only Kodak instant cameras give you this. Now. a low- 
priced, motorized instant camera that gives you what no other 
motorized instant camera can— bright. brilliant. bursting color by 
Kodak. A clean, white print turns to magnificent color right before 
your eyes. Like magic. Completely automatic, no peeling apart, 
no mess. 
Focusing's a snap. Kodak's "zooming circle" lets you set a sharp. 
clear focus quickly and easily. 
Tough, durable prints. An elegant. textured Satinluxe" finish pro- 
tects from fingerprints, smudges. You can even wash spills off with water. 
Electronic flash pictures. Colorburst cameras use 
flipflash or the accessory Kodak electronic flash with 
an electric eye that gives you correct exposures 
ı automatically. 

| Vertical or horizontal instant pictures. Just 
б | change camera position. Upright for 
tar | group shots— sideways for vertical 
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= subjects. Beautiful copies and 
| The200—with protective enlargements available. 


lens cover © Eastman Kodak Company, 1978 


Kodak introduces 


Honda portable 
generator 
scales Mt. Everest 
without skipping 
a beat. 


When you set out to climb a 
30,000-foot mountain, you can't take 
a lot of stuff with you. Food, clothing 
— and a few necessary tools to get 
the job done. 

One thing the American Bicen- 
tennial Everest Expedition had 
along was a Honda EM-400 portable 
generator. At the 18,000-foot base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron— 
even powering the radio to keep up 
vital communications. 

The EM-400 puts out 400 watts 
(max. rating) of AC power; it'll power 


small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery as well. 

It's simple to use; the quiet Honda 
engine is a four-stroke design so 
you never have to pre-mix fuel. And 
at a mere 39 pounds, it's easy to 
store and move. 

Check out the Honda EM-400 at 
your Honda generator dealer today. 
It's a nice companion to have, 
whether youre climbing a mountain 
or just getting the odd jobs done 
at home. 


HONDA 
GENERATORS 


For optimum performance and sofety we recommend that you 
read the owner's manual before operating the unit. For the Honda 
dealer nearest you, call collect (213) 381-2201. Honda also makes 
a line of tillers, outboard engines, general purpose engines and 
woter pumps. © 1978 American Honda Motor Co., Inc. 


Making instant movies 
[Continued from page 106] 


Two accessorles are almost ne- 
cessities. The Twi Light, a two- 
lamp light, makes it possible to 
shoot under any light conditions. 
And an Instant Replay enables 
you to wind back the film in the 
player to replay short scenes. 

With that home camera, the 
small screen, and the instant-replay 
facility, doesn't this sound like vi- 
deo? It does, even to Dr. Land, who 
calls his cassette the Polavision 
Phototape Cassette. But Polavision 
has some advantages: At $699 
($184 for the camera, $515 for the 
player), plus $9.95 for each cas- 
sette, the system is far cheaper 
than a video-cassette system, and 
the margin widens dramatically if 
you compare it with color video. 
The Polavision camera is a light- 
weight 1!5 pounds, and is its own 
"recorder." Contrast that with a 
bulky color camera with a separate 
cassette recorder. Contrast, too, the 
ease of use of Polavision with the 
complexity of color video. 

I find, too, that the 215 minutes 
of film time that the Polavision cas- 
sette offers is just about right as an 
entertainment module. Just about 
the time you've finished the last 
eight-second take of Jim Marshall 
carving the turkey or Joe Sweeney 
raising his glass in yet another 
toast, you get pretty anxious to see 
what it looks like. And if your 
friends and relations are like mine, 
you'll probably find that they're 
anxious, too, and have beaten you 
to the player. 


Inside the player: Light from lamp is 
beamed through cassette's prism, film, 
and player's aperture block to lens. Im- 
age, projected onto mirror, is then re- 
flected to viewing screen—two complex- 
ly molded plastic sheets that collect and 
distribute light evenly and efficiently so 
image can be viewed in lighted room. 
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555 Reasons Why 


Coachmen is the Sensible 


Choice for ’78... 


1. Sweet 78 styling. A subtle and 


sleek new look that's clean and 
kinda elegant. 2. Our full line 
...Iravel trailers, motor homes, 


mini-motor homes, fold-down P 


- 


camping trailers, van 
campers, truck 


campers апа  — 495 A M 

fifth wheels, | ; | unn pun \ 
З. Coachmen 9 Е 

"Buck Stopper” a 
customer service. — 


One-stop, trust- 

worthy treatment at any 
Coachmen dealer nationwide 
and in Canada. “F. The Inter- 
national Coachmen Caravan, 
your owners club. Each year, the 
Caravan holds an international 
rally and several Caravan trips 
fo points of interest all over the 
continent. 


Caravan has hundreds of 

local chapters and Caravan 
members get discounts on 
magazines, RV accessories and 
other nice things. 

5. Our modest prices. 


6. Our 
considerate engineering. Our 
customers have helped 
us design our products. Each 
year we've kept only the floor 
plans which have proved most 
convenient and efficient. 


parties and years of funtime use. 


4. Our very spe- 
+ cial features, such 
as a new, one- 
piece, 
snap-in 
drapery 


traverse. 
No tabs 
to tear! 


Self-polishing GAF® lino- 
leum floors or 100% nylon carpets. 
All designer coordinated in а 


&3 - $31. Our 74 different variety of color choices. 


models. Plenty to choose 
from! 
$2. Our 19/8 decors. 
Beautiful but tough, 
with polyester and 
Olefin® fiber fabrics 
that stand up to kids, spills, 


equipment — Magic Chef®, 
||.» w"'.  Dometic*, Goodyear®, to 
ЭЧ ET name just a few. We keep 
E j | | | | n tik good company. 
Рр "ЕРЕ B 854. Coachmen is America's 
= best-selling name in RVs. Among 
other things, that means high 
trade-in value. 85-555. Last 
but first, our hundreds of happy- 
кее | to-serve-you dealers throughout 
— m North America. 


Coachmen 


RECREATIONAL VEHICLES 
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е 0000000 РО. BOX 810 e MIDDLEBURY, INDIANA 46540 eeeeeeee 
e Coachmen Industries, Inc. = 
: PO, Box 810 e Dept. W-5 Middlebury, Indiana 46540 е 
e Please send me information on Coachmen e 
è O Travel Trailers O Tuck Campers O Camping Trailers О мап Camper ө 
а O Fifth Wheels О Motor Homes О Mini Motor Homes ө 
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PS readers talk back 
[Continued from page 4] 


water heater often goes into heating 
one's house in the winter. This, of 
course, depends upon where the hot- 
water heater is located, but in our 
house it is in a heated utility room. 
The only saving from insulating the 
tank would come during the summer. 
Niel E. Nielsen, Summit, 111. 


Belated corrigenda 


In the "Lifting Foils” article [Feb.] 
some text was apparently dropped 
where the story jumped from page 73 
to 168. And a line on page 168 says, 
"the experimental model easily gener- 
ated 15 watts." Isn't that a mistake? 
Surely it generated more power than 
that. 

Dr. Vernon S. C. Wier, Merced, Calif. 


The two errors in Dr. Wier's copy 
found their way into a very early press 
run, but were soon corrected. The 
maimed sentence should read: “Eighty 
percent of the rivers in the U.S. are in 
plains or valleys, and the customary 
approach of building high dams to 
create high heads is not only expen- 
sive, but floods vast areas of valuable 
land." And the 15 watts should be 75 
kilowatts. 


Sharp Enough 
To Cut A Human Нах... 
Tough Enough 
To Cut Piano Wire 


А precision cutting tool with muscle to match. 

Perfectly mated cutting edges, hand honed, sci- 

entifically hardened. Jaw-opener coiled spring, 

4 a great help on repetitive jobs. Drop forged, fine 
m polished, top quality steel. Blue dipped plastic 


— MEET comfort grips. In brief, the extras that reward 
-—— M i ccm you for insisting on hand tools by CHANNELLOCK. 


of Б» A A CHANNELLOCK, INC., * Meadville, Pa. 16335 
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Send For Our Free Catalog 


| thoroughly enjoyed Mr. Langa's arti- 
cle "Wood as Fuel.” It is too bad that 
you decided not to print page 150 and 
the rest of the article. How about 
giving us another chance? 

S. W. Coe, Longview, Tex. 


The continuation of the story appears 
on page 154. Again, most copies have 
it right. 


Btu of wood 


Okay, so | bought a wood-burning 
stove after your October '76 “Wood as 
Fuel" article. The table proclaimed 
21.3 million Btu per cord (air dried) 
for red oak. Now your new 'Wood as 
Fuel" article [Feb. '78] tells me that 
red oak, at best, has only 12.6 million 
Btu per cord. Quite obviously Messrs. 
F. S. Langa and A. J. Hand did not 
collaborate. Who's right? 

R. E. Robinson, Huntington, N.Y. 


Both are right, but they are talking 
about different quantities, Mr. Hand's 
table in the October '76 article gives 
the total heat produced by burning а 
species of wood, while Mr. Langa's 
figures (February) refer to useful 
heat—those Btu that actually get 
into your home. Since modern wood 
stoves are around 55 percent efficient, 
they'll deliver a little more than half 
the Btu that are theoretically available. 


No. 436 GS Diagonal Cutter 


NEW $19.95 BADGE-A-MINIT™.CAN 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 
colorful, plastic-protected, metal pin-back 
badges instantly! Make them when 
and where you need them to make 
BIG profits taking orders for 
slogan buttons or photo mir- 
rors that you sell for up 
to $2.50 each. Parts cost 
you just pennies! For more 
information and your 
FREE SAMPLE BUTTON 
write to BADGE-A-MINIT, Ltd., f 
Dept.PS.58, Box 618, La Salle, Ill. 
61301. Or send $19.95 (plus $1.75 shipping and 5% sales | 
tax for 111. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated f 
details and instructions. MONEY BACK GUARANTEE! 


SAVE 5857 
GOV'T SURPLUS La rur 
ond NEW EQUIP'T SSmi tide = 


Powerful Battery Motor 


BINED MOTORHIID EICTCLE, ELECTRIC CAR. ETC, 


он - ^ 

HTDWAUIic, COMPRISIORS 
T^ 

puvi TIME ae М ы 
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wWwinctHl? seats FLATS 


Over $100.00 Б Саар SPEED REDUCERS 
Pi WILBER W TULARE 
* (NEM P1068 ]-- Mew, Factory борі, Ше to ELECTRONICA — ^ Seg, 
mappe Bcc, мге. childrens. aute. Drive pups. x 
кй, compresion Üperstes on 12, 2& or 36 WDC ot 1700 
2400 ond 3400 EEA rerperiieehy. 1,25 HP at Xó-velts, 61 


in. la. Torque. ОРОТ dem, 3/4 . Ad-how, & — dim. mra 
Неге. Maior 3.117 diem а 97 keng- ah shoh 


Correction: In the "Stereo Receivers” 
article [April] an error appears in the 
box on page 70. The sentence reads: 
"The reference for O dB chosen is one 
femtowatt, or 1 x 10" watts." The 
figure should be 1 X 10^" watt. 


COMPACT 11-7, ШАТТЇЙТ FOR Bil WITH ABOYE MOTOR 


sound vie 
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Mariner is a new brand of 

motors competing against 
iants which have dominated 
.S. outboard motor sales for 

more than 35 years. Yet, after 
just one season, Mariner already 
ranks fifth in dollar sales. 

Mariner's first season 
in American waters was a 
success by any measure. 
Thousands of U.S. fishermen 
and boaters bought the idea 
of a simpler, stronger, non- 
temperamental, longer-lasting 
outboard. 

Mariner designed a line 
of outboards for day-after-day 
use in some of the world's 
toughest waters. And they've 
proven themselves in the 
Far East, Australia, and South 


| = 
= riner 
BRUNSWICK - | | B] 


America—from the tropical 
Amazon and Orinoco rivers to 
the icy waters off Bethel, 
Alaska. 

Mariner outboards 
must pass starting tests and 
inspections so tough we don't 


"y = = TEN à эти” 
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believe many competitive 
motors could pass them. 

So Mariner outboards 
from 2 to 140 hp will start easier 
and run longer. And our new 
owners can tell you the motor's 
dependability doesnt get in 
the way of performance. 

For the name of your 
nearest Mariner dealer (or if 
you are interested in becoming 
a dealer), call 800-558-9758. 
Or, in Wisconsin, dial 
(414) 923-3200. 
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HOW MANY 
MILES 
SINCE YOU 
CHANGED 


ENGINE OIL? 


If it's been three thousand miles or over 
60 days, engine experts will tell vou 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish. 


That means it's time for a RISLONE 

Engine Treatment. Time for adding RIS- 

LONE to clean out deposits before they 

start problems such as noisy valves, lost 

compression and power, oil burning due 

| to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


Send for your new copy of 
RISLONE LUBE TIPS, 32 
pages of information and sug- 
gestions for better perform- 
ance and care of engines. 
Send 4'4 x 6'4 self addressed, 
stamped envelope to The 
Shaler Company for your 
copy. 


THE SHALER CO. 
Waupun, Wisconsin 53963 


In Canada: Warren Packaging Co, 
Ltd. - Scarborough, Ontario 


NEW IMPRO VED 


RISLONE 


ENGINE TREATMER 


'5 NOISY VALVES & LIFTER” 
Cm OST CONDDBI L4 81 


E m 
! A SMOOTHER RUNNNING 
(LH STARTING & IMMEDIAT! 
i>. (OM Even IN 


ery 
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MAY CAUSE EYE IRRITATION 
DANGER! * HARMFUL OR FATAL IF org 


Read Precautionary Label on BK 


NET ONE U. 5. QUART 
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| delay) when 


Ultrasonic 
coy" рес 9 

light switch 
saves energy 
I walked into a vacant office of a 
New York Citibank building and 
—instantly—the lights went on. It’s 
not that I’m naturally dazzling; the 
room is monitored by an electrical 
switching system known as EASE 
(Energy Activation Systems 
Equipment) that uses ultrasonics 
to “sense” human motion. 


With EASE installed, lights, 


| TV's, and air conditioners auto- 


matically go on when a person en- 
ters, and off (after a few minutes’ 
the person leaves. 
With power flowing only when it’s 
needed, EASE can save energy— 
and money—for its users. 

EASE has two centralized com- 
ponents: an oscillator, which gener- 
ates frequencies of 42 kHz, and a 
low-voltage (24 VDC) power sup- 
ply. The oscillator powers an air 
coupler that acts like a hi-fi speak- 
er to flood the area with inaudible 
sound waves. Sensors, controlled 
by the central power supply, sense 
the disturbance in sound pattern 
that occurs when a person enters or 
leaves the area. A switching mod- 
ule then opens and closes standard 
lighting relays. Only the small, 
ceiling-mounted air couplers and 
the sensors centered within them 
(see photo) are visible. 

Citibank paid 75 cents per sq. ft. 
to install EASE on part of one 
floor. Its light bill has since gone 
down by 33.7 percent, I was told. 

Although EASE was designed 
primarily for large users of electric 
power, such as office buildings, mu- 
seums, and hotels, Charly Barnum, 
president of MRCA, Inc. (117 Ft. 
Lee Rd., Leonia, N.J. 07605), says: 
"We're working on making the sys- 
tem suitable for homeowners. It 
could be available in a year or less.” 
—Katherine Griggs 


| Unimat—5-in-1 Machine Shop — - World Famous 


unimat the precision lathe that converts to 


| vertical mill, drill press, surface grinder and 


polisher—over 100,000 in use by R & D labs, 
inventors, hobbyists and precision machinists. | 
A complete miniature machine shop in a craft- 
ed wooden storage chest. Reg. $279.00. 


en EFE $199.98 | 
Send .50 for Complete Unimat & Accessory Catalog. 
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| $5.00 for shipping. | 
| 1000-A3 Unimat 5-їп-1 Shop 


Hargrave Miter Frame Clamp—Clamps all four 
corners at one time. Quickly adjusted. Absolute- 
ly accurate. Aluminum alloy corner blocks. 
screws and adjusting nuts are steel. Capacity 
2 to 14". Add $1.00 for shipping. 

780-C15 Miter Frame Clamp ....... GARAGE $11.25. 


Hargrave Extension Screws—Each set increases 
capacity of No. 780 clamp 12". Any number of 
extensions may be used. No. 780-E available 
only in sets of 4. Add .75 for shipping. 

J8O0E-CIS Set of 4 Extension Screws ..... $5.29 


Rockwell Speed-Bloc Sander—Palm grip design for 
one hand use. Thumb control switch, offset pad 
for 4 way flush sanding, 12,000 OPM. 100% Ball 
Bearing, 5/64" Orbit. Direct Motor to pad 


| design. Pad "Y dta" x 418", Add $2.00 for ship- 


ping. Reg. $64.99. 
| jt: )R rc .............................. .. $47.98 


Sand-O-Flex Contour Sander Kit—For curved or 
fiat surfaces. Firm  cushioning  bristles force 
abrasive strips into, around and over corners, 
small openings, convex and concave surfaces. 
Aluminum wheel contains 80" to 150" of abrasive 
cloth strips, which is fed out as used. Use on 
metal, wood, fiberglass or ceramics. Mo job too 
tough. Kit contains #350-R wheel, 6 dia. x 1” 
wide by 58” bore, 3 abrasive refills in assorted 
grits for wood or metal sanding, 4“ shank adap- 
ter to fit chucks, and an arbor reducer bushing 
%в'' to V2" included. Add $1 e $24.95. 

35-M2 Sand-O-Flex Sander eng ОКЫ $17.98 


Skilsaw Worm—Drive Saw—Super- -duty, all ball 
bearing. Unequalled high torque output for 
fastest cutting. Designed throughout for low 
maintenance, long life. Has Skil “Super Burnout 
Protected" Motor No. 77 Skilsaw has Лу“ 
Blade, Powerful 13 amp motor, cuts from 2” 
dressed lumber at 45° to 33" at 90°. Net weight | 
16 Ibs. add $3.50 for эрт. nep. $175.00. 

77-537 Skilsaw 7'4" .. .. 5136.98 


Mo. 59 Stanley Doweling Jig—Make boring dowel — 
holes in edge, end or surface of boards easy— | 
complete with 6 guides X," to '4"—with depth | 
gage. Add .75 for shipping. Reg. * 623.45. 

59-519 Doweling Jig ............. —emm $15.39 


SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid: Crescent, Vise-Grip, Audel Books, Опітатї, 
Wiss, Channel-lock, General, Pony Clamps and 
many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 


| to beat. Send $1.00 for our big SILVO TOOL 


CATALOG today. 
Note: Reg=Mfr’s suggested list price. 


Minimum Bank Americard, Just say NM ER it" 
Visa or Master Charge or- = : 
der is $25. Show all Nos., 
Exp. Date and Signature. 

(No Phone Orders Please.) — 


SILVO HARDWARE CO. 


107 Walnut St., Dept. PS8-5 Phila., Pa. 19106 


WESTERN AUTO'S 
SENTIR? lire 


THREE GREAT VALUES 


BIAS-PLY BELTED RADIAL 


Features special tread rubber and The Sentry Belted has 2 polyester Western Auto's best Sentry value. Its 
polyester cord construction for good cord plies plus 2 tough fiberglass belts radial design and 2+2 construction 
tire strength, and smooth ride. to give you better traction, better gives you better handling, more 
mileage and more impact resistance mileage, better traction and fuel- 
than our Sentry Bias-Ply. saving economy than any other Sentry. 
Sf y i — ыш 2 2 неген Se 2 G B/W TUBELESS 
Plus F.E.T $1.69 and trade-in tire. Plus F.E.T. 51.71 and trade-in tire. Plus F.E.T. §1.84 and trade-in tire. 


5 


Sentry Radial Blackwall Tubeless 
Size Price РЕТ Size Ргісе FET. 


1558-12 29.88 1.52 1658-15 29.88 
1658-13 29.88 1.84 


Sentry Radial Whitewall Tubeless 


entry Bias-belted Blackwall | Tubeless 
Size Price РЕТ Size Price F.E.T. 


A78-13 22.88 171 678-14 32.88 247 
B78-13 25.88 1.82 G78-15 32.88 255 
 E78-14 28.88 219 H78-15 3488 277 
F78-14 30.88 2341 | 

Sentry Bias-belted Whitewall Tubeless 
A78-13 H78-14 36.88 2. 
B78-13 27.88 1.82 678-15 34.88 2,55 
| Е78-14 30.88 219 H78-15 36.88 277 


F78-14 L78-15 39.88 
678-14 


Sentry Bias-ply Blackwall Tubeless 
Price F.E. | Price РЕЛ. 


AR78-13 34.44 1.84 GR78-14 
BR78-13 37.44 1.95 HR78-14 
DR78-14 38.44 2.25 GR78-15 
ER78-14 41.44 2.36 HR78-15 
FR/8-14 44.44 2.51 LR78-15 


All prices plus F.E.T. and trade-in tire. 


Let Sentry tires from Western Auto take the con- 
fusion out of buying tires. They're all good tires, 
at low prices, for great tire values. 


Available at all Western Auto Stores and participating Associate Stores. We'll be good to you! 


Everyone should enjoy the comfort 
of central air conditioning. Clean, 
cool, dehumidified air is a healthful 
pleasure when temperatures start 
to climb. 

But can you really enjoy central 
air conditioning comfort when your 
electric bills start to climb? 

It's easy when you have an 
Amana High Efficiency Central Air 
Conditioning Unit because it keeps 
electric bills under control. 

Hemodeling, building, or replac- 
ing, its the budget-loving system 
that gives you a comfortable com- 
bination of dependable high effi- 
ciency performance (Energy 
Efficiency Ratios — EER'sT —of up to 
8.1)...and low cost operation. 

In fact, you can enjoy over 1896 
in operating cost savings com- 
pared to a standard system. 

That can add up to substantial 
Savings. 

Amana's advanced engineering 
makes the difference. 

Take the High Efficiency Power- 
pact Compressor. It's ruggedly 


*Compared to a conventional de- 
sign, assuming the same electrical 
rate for both units with matching 
"A" coils operating at 95°F. out- 
door temperature. 


Amana. gives you 
energy savings now. 


designed for quiet high efficiency 
performance and minimum energy 
requirement. Or the Amana-built 
Coils, large for increased cooling 
area. 

And a powerful Two Speed Fan, 
with extra large blades, that auto- 
matically runs at low speed during 
normal cooling and high speed at 
peak conditions for extra efficiency. 

There are more Amana quality 
features like a Pre-wired Control 
Panel, that speeds installation. A 
strong, compact cabinet, built to 
last longer with Electro-deposition 
finish that fights rust and corrosion. 
And Amana full factory testing on 
every single unit before it is packed 
and shipped. 

Start saving on air conditioned 
comfort with Amana quality, high 
efficiency performance and long- 
lasting reliability. 

Call your Amana Cooling and 
Heating Dealer today, or write, 
Amana Refrigeration, Inc., Dept. 
C-273, Amana, lowa 52204. 


TEER is a measure of cooling effi- 
ciency, the number of Btuh of cool- 
ing received from each watt of 
electricity put in. The higher the 
EER number, the more efficient 
the system. 


COOLING» HEATING 


AMANA REFRIGERATION, INC., AMANA, IOWA 52204 | A RAYTHEON COMPANY | 
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Lightweight 
backpack blower 


After trying Echo's new smooth- 
running and amazingly easy-start- 
ing little backpack blower, I'm im- 
pressed by just how many jobs it 
can do—and as quickly as you can 
scurry about. In nothing flat you 


| can blow out rain gutters, swish 


debris from driveway, patio, or pool 
areas, blast dust and dirt from 
porch crannies and garage, and 
move leaves from  hard-to-rake 
places into neat piles. A probing 
jet of air at 197 ft./sec. does it all. 
It has a two-pint tank. 

The PB-202 blower does not 
have quite the ripping, tearing 
power of the larger industrial mod- 
el, but it's adequate for getting 
under evergreen needles, leaves, or 
packed grass. In fact, for a lot of 
Jobs you'll want to switch down the 
throttle to reduce power. 

The little 21-cc, air-cooled engine 
(below) . has typical Klorltz 
smoothness and quietness. Its light- 
ness and vibration isolation make it 
comfortable even when you're work- 
ing from a ladder. It costs less than 
$200. Maker: Echo Chainsaw Div., 
Kioritz Corp. of America, 350 


Wainwright Ave., Northbrook, Ill. 
60062.—E. F. Lindsley 


Why people who love the outdoors 
love trucks. 


Loveable gal, Mother Nature. 
she has a lot in common with a GMC 


| "WE! For added strength, every GMC cab and every Wideside 
— Y s cargo box use double-wall construction. 

m [o resist corrosion, a zinc-rich primer is electromagnetically 
bonded to the sheet metal. Trouble spots are coated with 
sealing compounds and aluminum wax preservatives. And 
: : ee two finishing coats of acrylic enamel are baked to a shine. 
To cope with backwoods terrain, there's GMC's strong, smooth-riding suspension. With independent 
coil springs and powerful shock absorbers in front. And in the rear, staggered shocks with 2-stage, 
multi-leaf springs. 

Yet, for all its rugged, no-nonsense ways, a GMC is as civilized in town as a car. Available with 2-tone 
paint schemes, sport wheels, bucket seats. And an assortment of power assists (steering, brakes, door 
locks, even Cruise Control). Not to mention luxury touches like air conditioning and stereo. 

Why love a GMC? Because it brings you and Mother Nature together. And why love Mother Nature? 
Because she makes you appreciate GMC all the more. Note: Camper top is dealer installed. 
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New and revolutionary! Reduces / 
manual effort. Operate it with one hand 
— the gun grips each rivet continually 
until the job is completed. Perfect for 
hard to reach areas. 
Uses Vg". 9/42" and 3/46" 


steel rivets. 


Parker Manufacturing Co. 
Worcester, MA 01613 


We're the world leader in electronic kits that are fun 
and easy-to-build — and then give you top performance, 
too. Every Heathkit product comes with a comprehen- 
sive step-by-step instruction manual that makes assem- 
bly easy and accurate, and when you've finished 
building, you'll have a product that you can really 

be proud of. 


You'll find interesting and 
exciting products for your 
car, your boat, your home 
— everything from hi-fi 
and color TV to metal 


Nearly 400 kits in all, plus 


locators, self-instruction 

electronics courses and j, wp. | a variety of Heath-recom- 

even a complete line of -— Auto| mended assembled prod- 

personal computers! | A45. ^ Ignition | "cs including a video 
im — —— сз, гыс. В Analvzer recorder, electronic chess 
| m. р, | = — y | game, electronic green- 


house and lots more! 


2 Send for your copy today! 
Heath Company, Dept. 016-410 


— 
M Benton Harbor, Michigan 49022 


| Please send me my FREE Heathkit catalog. 
| am not on your mailing list. 


5 


| Casablanca F 


Мате 
If coupon is 
missing, write | E 
Heath Co., F^ 
Dept. 016-410 
Benton 
Harbor, MI 
49022 


Address 


City. tin. 


Qu‏ ا 
ااا aA‏ 


= Bos Zip 
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COMPUTERS 
AND SMALL COMPUTER 
SYSTEMS 
Here, at last, is a profusely illustrated, 
easy-reading, "must" book explaining funda- 
mental concepts behind operation of 


almost all microcomputers ... іп simple 
English...giving you that extra knowledge 


to read and understand computer magazines 


‚апа manufacturer's literature... апа feel 
at home" around computers. Things like: 


Ш How a CPU is organized; how it follows 


sequences of orders to solve problems 
Wi Illustrates basic instructions from 
almost every microcomputer W Discusses 
common memory addressing modes — 
illustrates typical uses lil What to know to 
tell a computer what to do when using - 
machine language programming W Use of 
flow charts; program worksheets; hand 
assembly of source codes into object codes; 
memory maps; purpose of Editor, 
Assembler, Monitor. 


Ш How a computer communicates 
Ш Commonly used I/O devices and 
operational concepts W Practical aspects of 
selecting a small computer system W Plus, 
hundreds of other practical facts and 
information! If you're curious about small 
computers, you must own this 300 page 
no-nonsense easy-reading text. Includes 
easy-to-use glossary of key microcomputer- 
oriented words. 
UNDERSTANDING MICROCOMPUTERS. The 
name says it alll Only $9.95 ppd. 
Order your copy today! . 


vw SCELBE COMPUTER 
CONSULTING INC. 


P.O. Box 133 — PP STN, Dept. P-5 
Milford. CT 06460 

Prices shown for North American customers. 
Master Charge, VISA, Postal and Bank Money 
Orders preferred. Personal checks delay shipping 
up to 4 weeks. Pricing, specifications, avail- 
ability subject to change without notice. 
IMPORTANT! Include 7 postage/handling for 
each book delivered by U.S. Mail; or $2 for 

each book shipped via UPS. 


storing your 
snowthrower 


When you're lying on the beach 
this summer, you won't remember 
last January's snows—unless the 
thought of a neglected snowthrower 
haunts you. The people at Toro— 
manufacturers of a full line of 
snowthrowers, including the model 
shown—passed along this checklist 
for proper out-of-season storage. 

€ Drain the fuel tank and start 
the engine to clear the carburetor 
and fuel lines. The resin that is left 
when stored fuel evaporates will 
otherwise plug the  carburetor's 
small openings. 

@ If your machine has a crank- 
case (two-cycle engines don't), 
change the oil. 

è Grease and oil all points noted 
in the manual. Remove the spark 
plug and pour one tablespoon of 
engine oil into its hole (or two 
tbsp. for larger 5-10-hp machines) 
to put a protective oil coating on 
cylinder walls. To distribute the 
oil, slowly pull the starter rope. 

e Putting in a new, properly 
gapped spark plug—either now or 
next fall—is cheaper and easier 
than regapping last year's plug. 

è Don’t wait for the first winter 
storm. Replace all damaged ог 
missing parts now. 

e Hose down the snowthrower, 
using soap if necessary. Don't use 
solvents. 'They might damage paint. 

e Use touch-up paint to help 
prevent rust and also to give metal 
parts a smooth, non-stick surface. 

e Store and cover the machine 
in a clean, dry area. Put heavier 
models on blocks to remove weight 
from tires.—Jane Kleintob 


Colonel Taylor never found 
a yeast good enough 


B his Dour 00 


010 
ТАТІ ОЕ 


SINCE 


1868 


GANG step in the making of great Bourbon was 
unimportant to Colonel Edmund H. Taylor, Jr. 
He personally cultivated the yeast that started 
his choice grains on their way to becoming 

Old Taylor. We still make Old Taylor the 
painstaking way Colonel Taylor did. The yeast 
we use today is the same yeast he cultivated. 
That’s one reason Old Taylor 
is so gentle and satisfying. 


Old Taylor. 


Colonel Taylors Bourbon made and ‘Taylors way. 


Kentucky Straight Bourbon Whiskey 80 and B6 Proof. The Old Taylor Distillery Co Frankfort & Louisville Kentucky 
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Get up to ° 58°" worth of housebuilding books, 


(a, Thousands 
of illustrations, 

\ detailed drawings, 
diagrams, cutaways, / 
explicit step-by-step f 

how-to make all z 

COCA "Es 

j iO b S a C і n C h gem 


РЕ k Tackle whole house-building simply —approach it as a series of. smaller е: 4 
P^" projects you wouldn't hesitate їо do by themselves 


| i EL ) Yi ISURE 


E by Harry‏ ال 
Wicks. Nearly 600 illustrations, detailed directions PORE d all the how {о on‏ 
vacation home building — from mortgages to prefabs. See how to plan‏ 
kitchens, bathrooms, tool sheds, how to build a foundation, put up siding,‏ 
install water, heating, electrical, septic systems, more. Retail: $15.95.‏ 


268. THE COMPLETE HOME CARI 1 ed. by George Daniels. 
Easily-tolowed. instructions, hundreds or Show how pictures make every 
woodworking project a snap. Get techniques for repairing, remodeling, im- 
proving the structural parts of your house, installing built-ins, redecorating, 
building furniture...from scratch. Retail: $14.95. 


SHELTER: A Guide to Mobile, Modular and Prefabricated 
OE eed ы, DENE by Judith and Bernard Rabb. Get the step-by-step 
know-how you need to install any type of manufactured housing, save money 
doing it. Find facts on specs, delivery, set-up and installation, a comprehen- 
sive guide to what's available in the market. Retail: $10.95. 


2319. THE BRICK I K by Robert Hayward. Build a fireplace, a garden 
wall, a ад а terrace, "table and chairs with this basic brick work guide. 
See how to set out, level, bond, cope, flash, how to mix mortar, how to choose 
the right color, texture, size and strength brick for your job. Add on to your 
house, improve the appearance of your yard easily. Retail: $12.95. 

2234, THE HOUSEBUILDING BOOK by Dan Browne. Explicit directions 
show how to build it all.. from foundation to roof. Get step-by-step illustrated 
techniques, professional tips, secrets and shortcuts for framework, sheath- 
ing, windows, walls, doors, kitchens, bathrooms, floors, counters, cabinets, 
more. Retail: $10.95. 


POPULAR SCIENCE Book CLUB 


mM 


PLAN, BUY OR 
BUILD YOUR 


LEISURE HOME 


2304. SUCCESSFUL ROOFING & * G by Robert Reschke. Follow the 
Dro А techniques, install all your ы Ft апа siding inexpensively. See how to 
create a complete weather-protective envelope for your house, how to re- 
duce annual exterior maintenance, conserve energy in heating and cooling, 
do both major and minor repairs, remodel, more. Hetail: $12.00. 

293. THE COMPLETE TERRACE K by Stanley Schuler. Make the 
es of your outdoor living space. “Build, samodel. furnish and plant any kind 
of terrace: patio, porch, deck, lanai, atrium, more. Work with wood, brick, 
concrete, flagstones. Build benches, barbecues, fountains, tables, pools. 
Grow shrubs, hedges, vines, plants. Retail: $8.95. 

2231. CONCRETE AND MASONRY: Techniques and Design by R. J. De 
Cristoforo. Neary 500 illustrations, ене finish how-to on pouring, spread- 
ing, curing, finishing for curbs, walks, stepping stones, foundations, retaining 
walls, driveways ... even tables and benches, lamp bases and bookends, 
outdoor cookers. Retail: $12.95. 
22B8. WHOLE HOUSE CA G by the Editors of Consumer Guide. Get 
tool and material brand names, = ste. by-step illustrated know-how to speed- 
ily, inexpensively repair, remodel, upgrade your entire house. Fix pipe leaks, 
sagging support beams, carpet burns, more. Build workshops, wine racks, 
outdoor cookers, more. Hundreds of drawings, charts. Retail: $14.95. 


LLUSTRATED HOUSEBUII G by Graham Blackburn. Build from 


ури таке all Toeman, арай to any house, vacation retreat, 


garage, barn, shop. Frame and sheath, shingle a roof, lay hardwood floors, 
do interior/exterior finishing, insulate /ventilate, do it all with ease with the 
comprehensive know-how here. Retail: $10.00. 


P.O. Box 2006, Latham, N.Y. 12111 


a million dollars worth of professional housebuilding 
&. ho w-to when you join 


` THE COMPLETE ; 


TERRACE BOOK | 
= чаш | — 4 


* 


TEM 


Editor: GEORGE DA NIELS 


(regularly up to $58.80) 


Join the Popular Science Book Club. Get your four fabulous housebuilding 
how-to books for only $1. Save as much as 50% on the other books offered 
to Club members, the books you really want. Choose from books covering a 
wide range of subjects...home improvement and repair, cars and car 
repair, home workshop, appliance repair, electronics, how things work, 
home protection, mathematics, carpentry and masonry, modern technol- 


оду, Science, space, so many more. 
Choose from books specially commissi 


Attach footing form boards by namng from the 
outside of the stakes. Use double-headed (duplex) 
nails whenever possible — the second head 
remains exposed, nails are easy to pull when forms 
are removed. 


MAIL THE ATTACHED CARD OR WRITE TO 


oned by the Club, custom-written to 


meet your needs and interests, by the 
leading authors in the field. Men like 
Jackson Hand, R. Capotosto, R. J. 
De Cristoforo, Richard Day, David 

X. Manners, Max Alth, A. J. Hand, 

so many others. 


Get these books at exclusive dis- 
counts offered only to Club mem- 
bers and available nowhere else at 
this price. Choose from the very 
best how-to books from other pub- 
lishers at the same giant discounts 
—up to 50%. Start building a 
homeowner's how-to library that ll 
stand you in good stead, meet all 
your needs year in—year out today. 


Get the best housebuilding books 
available from proven authorities 
in the field, on planning, framing, 
foundations, roofing, siding, 
more. Easily, efficiently do-it-all 
yourself and save! 


i- METAL FLASHING 
FINAL ү 

SHINGLE = 
COURSE = 


z — SHEATHING 


FLASHING 
SHEATHING 
Two types of roof junctures show how to handle 
breaks in a roof line. Flashing shoula be 
galvanized metal, at least 8" wide so that 
4"-flanges will cover the roof slope and the area 
that follows. Note thateach new area begins with 

a doubled starter Course. 


BOOK CLUB WORKS 


* You get any 4 of these books (up to 
$58.80 worth of books) for only $1 plus 
delivery and handling when you join 
Popular Science Book Club. 

* About every four weeks, you receive a 
bulletin describing the coming selection 
and alternate books also available. If you 
want the selection only, do nothing. It will 
be shipped to you automatically. If you don't 
want the book, or want alternate books, 
or no books, just indicate your wishes on 
the form that comes with the bulletin 

and return it by the date shown. 

Your only obligation is to take two more 
books with your first year of membership. 
You may cancel any time after that. To 
retain all membership benefits, you need 
take only a book a year thereafter. 


' You save up to 50% on every book, 

yet virtually all PSBC books are identical to 
publishers' editions. Same binding, paper, 
jacket...same everything except price. 
‘You may return any book within 10 days, 
after examining it, if you're dissatisfied with 
it for any reason. 
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| Two ways to save energy: 
the kind you pay for and your own. 


DAP Acrylic Latex Caulk seals Kwik-Seal* Tub & Tile Caulk 

cracks and joints around window makes a neat, watertight seal around 
and door frames, inside and out- tubs, sinks and showers. Resets 

side your home. Saves energy costs: tile. Caulks interior window and 
keeps heat in and cold air out. door frames. Fast and easy to apply. 
Dries fast for painting in just 2 Stays bright white, mildew-resistant 
hours. Makes paint jobs last longer. and flexible. 


DAP is a registered trademark Depend on fix-up products 
of DAP Inc. 


DAP Inc.. General Offices: 
Dayton, Ohio 45401 
Subsidiary of Plough, Inc. 


TIL. 


When it comes to * р 
spray painting, most | 
people are still in a fog. Literally. 


B R 


А et, 00 == 


F decks, to a pontoon boat. Ап optional 
five foot suction tube allows you 
to paint from the paint can. 


up and ac! 
YELLOWSTONE 


Send $1.00 for Color Brochure 


1978 Country Club and Camino Minis, 
5th Wheels, Travel Trailers and 
Park Models. Full Color, 16 Pages. 


Name 

Address 

City 

sip. EON CLR e 0s 


Yellowstone, Inc. ia 
Dept. PSS5 


28163 County Rd. 20 w 
ES t IN 46514 


No matter how much easier it Wa 1 To find out more, mail in this 
is to spray than brush, you end up b Pi ор for a free Power Painting 
ж: ooklet. 


ainting more than you intended. 
Vou cant get away from it with air 
compressor paint sprayers. 
Wagner Spray Tech came 
up with a solution to all that pollution. 
The Power Painter. An electric, 
airless spray painter that applies 
latex, oil base paints, stains, and 
varnishes. And because it's airless, 
there is little overspray! 
Power Painters W280 and W350 
will paint anything from fences, to 


| Painting" 


painting. 
Name: 
Address: 


Dn ____ Эле р> 
Mail to: non r Spr; ay Tech Corporation 
Dept. 


L, 1770 Fernbrook Lane 
M ren pulis Minnesota 55-44] H1 


4, 
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How to Wake Up the 
Financial Genius Inside You 


Millionaires Are Not 100 Times Smarter Than You, They Just Know The Wealth Formula 


Millionaires are not 100 or even 10 times 
smarter than you, but it is a fact that mil- 
lionaires are making 10 to 50 and even 100 
times more than you. 

Are these wealthy people working that 
much harder than you? No way! 

If you are working only 20 hours a week, it 
would be physically impossible. (There are 
only 168 hours in a week, no one gets more.) 

These questions used to really stump us. 
That was just a few years ago. 

My wife and I then lived in Denver, Col- 
orado, at 2545 South High Street. We paid 
$135 a month rent for a cramped, tumbled 
down house. My wife was expecting our sec- 
ond child and we were flat broke. I felt de- 
sperate and forced into a corner. I had to 
borrow $150 from my father and another 
$150 from my father-in-law just to buy the 
groceries and pay the rent. If that wasn't 
in we were several thousand dollars in 

ebt. 

Things are much different now. Last year I 
could have retired and lived off the income of 
my one million dollars in real estate hold- 
ings. (Incidently, almost all of the income 
from the real estate is tax free.) 

Since I had worked 20 to 40 hours a week, I 
know that I didn't work even 10 times longer 
or harder than you. Апа with my C-average 
from Ames High School (located in Ames, 
Iowa). I did a little better later on but I soon 
realized that a salaried job was not the way 
to become financially free. If you'll stop and 
think, you'll realize that millionaires do not 
work 10, 20, or 50 times harder or longer 
than you. 

If hours, efforts or brains are not what 
separates the rich from the average guy who 
is swamped with debts and very little income 
then what is? 

Ilearned the answer to that question from 
an old fellow in Denver. This fellow worked 
ina drug store stocking the shelves. Very few 
people knew that he had $200,000 in the 
bank, all of which he had earned starting 
from nothing. 

Within a year after meeting him, I was 
told and shown the same thing by a young 
man who had recently earned over a million 
dollars. By this time, I began to realize that 
what I was being shown was truly a remark- 
able and workable way to grow rich. 

I began to apply the principles and 
methods I had been shown. The results were 


City, Utah 84111 801-531-8293 
Salt Lake Chamber of Commerce 


THE THINGS HE HAS INDICATED ABOVE. 


statements and the money back guarantee.) 


REFERENCES ~~~ . 
Charles Huber, C.P.A., 1850 Beneficial Life Towers, Salt Lake | 


19 East 200 South, Salt Lake City, Utah 84111 


I HEREBY CERTIFY THAT ALL THE ABOVE STATEMENTS ARE 
TRUE AND FACTUAL TO THE BEST OF MY ENOWLEDGE AND 
THAT I HAVE KNOWN MARK O. HAROLDSEN FOR MORE THAN 
FOUR YEARS. DURING WHICH TIME HE HAS ACCOMPLISHED 

BRUCE M. HALE — NOTARY PUBLIC 


or O. HAROLDSEN, 4751 So. Holladay Blvd., Salt Lake City, Utah 


(Upon request, a notorized signed statement will be sent to you, certifying all 


(Mr. Haroldsen has lectured to many and varied groups on his methods and 
formulas, but never before now have all of these been available. They are now 
available through this ad, or at the place of his lectures. 


Mark Haroldsen spent four years 
perfecting a “wealth formula" and be- 
came a millionaire in the process. More 
than 150,000 people have discovered 
how his methods can lead them to total 
Financial Freedom. 


amazing. I couldn't believe how easy it was, 
in fact it seemed too easy. 

But then I met an elderly lady (83 years 
old) who, although not very smart, has made 
$117,000 using the same formula. 

I then figured my beginning wasn't luck. 

For three and one half years, I worked 
hard to refine and improve on the formula 
that I had been shown, so that it would be 
easy to get quicker results. 

As I did this, my assets multiplied very 
rapidly (160% per year) to the point that I 
didn't have to work any longer. 

I guess I am bragging now, but I did start 
spending alot of time in our back yard pool, 
traveling around the country, and doing a lot 
of loafing. 

Then one day a friend asked me how he 
could do what I had done. 

So I began to outline the formula that I had 
improved to show him really how simple it 
was, and how he could do the same thing. 

By the next time he approached me, I had 
written almost a complete volume on the 
easy way for him to copy my results. 

I wrote this in simple, straight forward 


MARK О. HAROLDSEN, INC. 
Tudor Mansion Buildi 

| Suite 101, Dept. G-267 
4751 Holladay Blvd. 

Salt Lake City, Utah 84117 


| meandthat you wi 


| conditions, here is my $10.00. 


to 17 days from the day you receive my order. 
material back, you agree to send my uncashed chec 


language so anyone could understand it. 

This time my friend's questions were very 
specific. (He had already begun buying prop- 
erties with the formulas I had been giving 
him). Now he had a property he wanted to 
buy, but was out of cash. How could he buy it? 

I not only showed him how to buy without 
cash, but by the time the deal was complete, 
he had $5,000 cash in his pocket to boot. 

I also showed him how to buy a $26,000 
property for $75 down. 

You, or anyone, can do exactly what I did, 
or my close friends have done, in fact, you 
may well do it better. (I began doing this in 
my spare time only.) 

It doesn't matter where you live or the size 
of your town or city, my formula will show 
you exactly how to: 

Buy income properties for as little as 
$100 down. 
Begin without any cash. 
Put $10,000 cash in your pocket each 
time you buy (without selling property). 
Double your assets every year. 
Legally avoid paying federal or state in- 
come taxes. 
Buy bargains at ! their market value. 
Allow you to travel one week out of every 
month. 
When you send me a check or money order 
for $10, I will send you all my formulas and 
methods, and you ar free to use them any- 
where and as often as you would like. 

Now if you were a personal friend of mine, 
I know you would believe me and not need 
any kind of guarantee, but since you don't 
know me personally, I will guarantee that 
you will be completely satisfied and that my 
formula will work for you if you apply it. I 
will back up that guarantee by not cashing 
your check for 30 days, and if you for any 
reason change your mind, let me know and I 
will send your uncashed check back. 

You may ask, why am I willing to share my 
formula for wealth? Well, simply because 
those of you who order my material will be 
helping to increase my net worth. 

You shouldn't care if I profit as long as you 
profit. I guarantee that you'll be satisfied 
that my methods will help you or I'll send 
your money back! 

By the way, if you feel a little uneasy about 
sending me a check or money order for 
$10.00, simply postdate it by 30 days which 
will completely eliminate your risk. 


Т " 30DAYFREE TRIAL imm: ^ 
SAME GUARANTEE APPLIES: 
О VISA | 
[1 Master Charge | 
DN NOS E | 


Expiration Date 


Mark, I am sending you the $10.00 only on the condition you guarantee the material you will send 
iif not cash my check for 30 nig I can expect to receive your formulas within 10 


for any reason I change my mind and send the 
back to me immediately. Upon these 


O For deluxe, gold embossed edition add $2.00 | 
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State _ 
ЗСС © Mark О. Haroldsen, Ine., — 
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Inquire at your local bookstore for Mark Haroldsen's How to Wake Up the Financial Genius Inside You 


WORDLESS WORKSHOP 


$50 to Tom De Fusco of Providence, R.I., for this project (it doubles as a sawbuck). 
By ROY DOTY Send your idea (with Social Security number) to Wordless, Popular Science, 380 
y Madison Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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| "p^ | ! 2,505 nuts, bolts, screws, and other fasteners x Heavy-duty, polystyrene 
LO OK AT ALL YO U G Н! cabinet, 12" W.x 5Y2" D.x9'"H. ж 25 preprinted |.D. labels ж 75 individual 
! ; =й п compartments * 25 high-impact plastic bins, 2" W. x 512” D. x 1%” H. 


HEAD STYLES INCLUDED LENGTHS INCLUDED 


Panbhaed Е inthe! Hou hal Hea Hiid From 3/8" to 1-1/2* A! 


| | yi ES INCL | s Ü os, XM m 


THREADS INCLUDED DIAMETERS INCLUDED foliiock Tooth Fimi Сена Fim 


cx, | 
3 ү STEEL A 
' ' $ F Machina Washers Washer Washers 
iib hd alpen t? e ——— J Machine 
rap & 2 ё ы i 3 High-quality, zinc-pleted ; — tapping Screws Вота 


айгїт, іт iain, From No, € To 5/18" жа grada ates! Serene 


64 MACHINE SCREWS: _ 
2 Diameters, 3 Lengths of - : 
Fach "Diameter Mex n A 


6 Sizes (Flathead) s 


179 SHEET METAL SCREWS: 
6 Sizes (Panhead) 
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9 354 EI t E 
vM nor e. uude F mee Е pe WI i mE $m 
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` 396 MACHINE SCREWS: 


105 COTTER PINS: _ 


78 Diameters, 4 Lengths of puc e 4Sizes _ 
^5 Each Diameter | | 
E mn (Roupdheadi E 
J : uc 
Lee imc epe sa tae trs torva Ir t РА d SCA CES a ай 


WASHERS: 3 Styles, 4 Sizes of Each Style 


H1 » 


eonim А 


12. зв I sne 405 SPLITLOCK _ 


| й. 


Just about every nut, bolt, screw, washer, апа 
cotter pin you'll ever need — over 2,500 pieces = 
all organized & labeled in a multi-bin cabinet. 


Ж Now...your own hardware store for home, shop, ot Now you can have just the right nut, bolt, screw, washer, or Order today! Send check, money order, or company 


office! cotter pin at your fingertips .. . whatever the job! And for an purchase order for just $19.95 (plus $3.90 shipping and 


= AN E — all high-quality, zinc-plated (rust almost unbelievable low price!! handling) to D.R.I. Industries, Inc., 6864 Washington Ave. So., 
ж No more plece-at-a-time trips to the hardware store. With the NUT & BOLT SHOP — a complete size range of CCSN aie, MN55344. If you're not completely satisfied — if 


| Sed | | ШЕ. ‘re not truly amazed at all you get — return it within 30 days 
ж Heavy-duty, polystyrene cabinet, high-impact plastic bins just about every kind of hardware you'll ever need. All your : | й 
el Gin dividers, р 1.5. ашны: organized in one 25-tray, 75-bin cabinet. Perfect for auto for a full refund. No questions asked! And keep the FREE 


* Truly в $50-plus value. | iss | | $2.50-value wall chart for your trouble! 
ib ngantian йу manie айана лый. repair. Home projects and hobbies. Office maintenance. And 


industrial shop use. Great as a gift, too! "us DEEDES o ла тая {ш 
2 The moat Important “tool” Іп your workshop. Әр gn, IUE (owe apres posi iE Mon 
:k As featured by the editors of: MECHANIX ILLUSTRATED, No more time-consuming trips to the hardware store. No CREDIT CARD BUYERS 

Hn MEE ELEME FAMILY HANDYMAN, more less-than-professional looking repair jobs. No more Call our 24-hour toll-free number for 


searching through old coffee cans of odds and ends. immediate service 800-331-1000 
(In Oklahoma, call 918-664-8300 collect). 


17v?" x 24" wall-size OUR CUSTORERS ANE Ahad (hb 


Specifications Chart—a AT THE МА ШЕ! pc aT 
$2.90 value. fells you "s ; ; I D.R.l. Industries, Inc. Dept, PS-58 ni 
everything you need to | don't see how you make а profitat f 6864 Washington Ave. So., Eden Prairie, MN 55344 c 
know for a quick profes- sur a low cost! l found it much more - I WISH TO ORDER... (QTY.) NUT & BOLT SHOP(S). = Ч 
sional job every time. t M ae Rockville. Marvland I 12! have enclosed my check, money order, or company purchase order g 
What thread types and "An са bu т Ke Toa “oes P for$19.95 plus $3.90 ea. (MN residents add 4% sales tax). Е 
head styles аге avail- idh f Y: a UH Iva ! O)lwish to chargeitto(check one): (О American Express (О VISAI 
able. What size nut and ЭШ ap rp oe on а О Diners Club О Master Charge (О Carte Blanche [| 
wrench to usaf What size minimum of 3c to 5c a piece! d CARD NO.. EXP. DATE à 
“starting” and "tapping" т С. L. Steiger, Enfield, Connecticut 4 " 
holes to drill. When to Quality is excellent. Great for do-it- 1 SIGNATURE = i 
WEB wat hand ak Macher. yourselfers...andconvenient!” - — В d 
Instantly measures sizes. С. Н. Dalmadge, Sunnyvale, California Е NAME - 
And. much.. much. more. "I've priced these items separate — it - : : 
Yours FREE just for trying would have tre) 19 more for them {at t ADDRESS - Г 

г. dd 2 d hardware store." : 
the Nut & Bolt Shop! " , — 8 CITY STATE ZIP 5 


TM "The Workshops" and “The Nut & Bolt Shop" are trademarks of D.R.I. Industries, Inc., Eden Prairie, MN. 61978 D.R.I. Industries, Inc., Eden Prairie, MN. 
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Enclosed is a total of $ (check or money order). Please send: 


O 1977 O 1976 O 1975 O 1974 O 1973 O 1972 (send $1.75 for each index above) 
Û All six indexes (1972-1977) for $6.00 


Name وڪ‎ _ 
Address | وی‎ 
25,7 — ————— یو د و ت‎ Бр 
(The above includes postage and handling. Allow approximately 4 weeks delivery ). 
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YOU SAW IT IN 
POPULAR SCIENCE | 
- BUT WHEN? 


Nothing is 

more frustrating than 
trying to find that 
article on furniture 
refinishing, how to | 
repair car brakes or any | Pi 
of hundreds of other ко 
informative articles 

or items that appeared in -— 
Popular Science in 1977. | 
That's why you will 

want a handy, 1977 Index 
to Popular Science 
editorial. It lists 

every item that appeared 
during the year under the 
same headings used in 

the monthly contents page. 


+. Д 
ites T | 


i “Tr " | 


Itis still possible to 
obtain a Popular Science 
Index for each year 
beginning with 1972. 
send for yours today 
with the order form at 
the top of this page! 


Popular Science Plans · 380 Madison Avenue, New York, N.Y. 10017 
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AT FAR BELOW DEALER COSTI 
28 POUND, GAS OPERATED, 30 AMP. 


LEAR BOOST! ij- 


FOR 12, 24V CARS,TRUCKS, BOATS, PLANES 
PERFECT CONDITION! FACTORY NEW 


From the creative genius of 

William P. Lear, Sr., world-renowned for his famous jet 
aircraft, came the inspiration for this unique, 30 amp., gas-operated, rapid 
hooster charger that goes AN YWHERE! Charges dead batteries in minutes. 
Flip the switch for 12V or 24V batteries, lead-acid or nickel-cadmium type. 
Hugged Motorola 


alternator with 
dual! ball bearings. 


RANCHERS! 


MARINAS! Battery charg- 
ing service pleases boatown- 
ers, provides extra income. 


FARMERS, 
Ideal for vehicles and ma- 
chinery in any weather. 


E 
CAR DEALERS, FLEET 


OWNERS! Keep vehicles 
ready to go in minutes. 


CONTRACTORS! No more 
“down time’ due to dead 
batteries, 


Hand-pull Gas operated, 
recoil starter. goes anywhere. 


Advanced design, 
2-cycle engine. 


Encapsulated 
solid state 
components. 


MAKE EXTRA INCOME! 
See information below for 
easy -profit opportunities. 


AIRCRAFT SVC. FIRMS! 
| Fast-start service for dead 
ы batteries keeps pilatehspny. 


Flip switch 
on side for 
12V or 24V. 


Remember the severe winters of 
"76 and ‘77! Plan now to make.. 


EXTRA INCOME! 
EARN 540, °50 OR | 
MORE PER DAY! | 


Earn plenty of extra money every 
winter! Put a sign for “Fast Winter 
Starting Service” on your vehicle. 
Drive by parking lots at hotels, mo- 
Б tels, offices, factories to find busi- 
| ness. Or make a deal with owners of 
those places to have motorists call 
you when batteries go dead. 


Regular Retail 
5999.00 


Convenient and 
simplified controls. 


Built for long- ^e». к: 


term, trouble 
free service, 


Battery clamps 
and cables for 
| simple hookup. 


Enclosed V-belt 


P | drive system 
you can -—- a Ё Shock mounted 
in your hands! rubber feet, 

It took a mastermind like William P. Lear, Sr. of jet aircraft fame to dream up this great idea! He 

combined the power head of a McCulloch 3.3 hp. chain saw with a Motorola alternator and a 

V-belt drive system. Then he added a solid-state requlator for protection against overcharge. The 

result was this 28 Ib., gas-operated, rapid booster charger. It can charge any dead battery in 5-10 

minutes! And it works on all 12V or 24V lead-acid or nickel-cadmium batteries. That means you 

can use it for cars, trucks, buses boats, planes, farm machinery, construction equipment, etc. 


NOW. ..WHILE THEY LAST! 


FREE 


Ne need to wait for expensive tow trucks or tie up vehicles for hours with a slow charge. Take this delivery! 
28 Ib. rapid booster charger AN YWHERE and charge dead batteries in minutes! | то NR na 
Designing and building jet aircraft is Мг. Lear's primary responsibility, so he decided to sell out | h en 
this “sideline” even though it meant taking a big loss. We are liquidating the entire remaining | Charge о 
stock at FAR BELOW DEALER'S COST! It's a great opportunity for you to buy asensational any kind! 


"go anywhere” rapid booster charger at a HUGE SAVINGS! Buthurry! Quantity is limited, Re- 
garding servicing: this is a McCulloch power head with Motorola alternator . . . famous names 
with servicing available nationwide. If you have any questions at all about buying one, be sure 
to phone our Toll-Free number (800-328-5082) and we'll answer any questions you have. 


—— c — i-— -— — — — — a— —— — —— —— — —— c — —À —À — — ыыы НЫ I ыыы. — ج‎ —— KW ee ۸ے‎ G— س‎ — — ӘӘ: 


C.O.M.B. Co. Authorized Liquidators 
| 3258 Minnehaha Ave. S. / Minneapolis, Minn. 55406 


QUANTITY DISCOUNT to auto dealers, 
marinas, contractors, utilities, municipali- 
ties, fleet operators, government agencies. 


For Mastercharge or BankAmericard (VISA) only: 
Phone in your order 


on our toll-free num- d 
ber: 800-328-5082 |Ы | BANKAMERICARD 


and charge it. welcome 


C.O.M.B. Co. 
AUTHORIZED LIQUIDATORS of Bankruptcy 
Merchandise and Manufacturers' Overproduction 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE: (612) 721-1714 or (612) 721-4210 


Please send Lear rapid booster charger (s) at the low liquidation price of only 
$148.00 each. My check or money order is enclosed, | understand there is no ship- 


| 
| 
| 
| 
| 
| ріпа charge, no tax, no hidden charges of any kind. 
| 
| 
| 
| 
| 
| 
| 
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300 TOOLS 


DO THE JOB А 
мент ^w | Eg 


Call Toll Free 
800-323-2272 
IIl. Residents Call 
312-595-0461 


Discover Air 
The — Way To Sleep 


Original 
Velveteen 


Factory Q 


995 * Sleeping © A Water Raft 


The World's Most Comfortable Mattress рассо ALL 
With Independent Air Coil Support Prices S e Camping * А Van Bed AMERICAN 
The AIR COIL BED has become synonomous with the most revolu- * Boating e А Play Pad MADE 


tionary and luxurious way to spend a third of your life. You are пшн -—— a ——X ШЕБЕР mee 
NE te росс dpi B esa apart ha { Please send me the following Air Вей) 
has unprecedented orthopedic value as a permanent mattress. ' Twin $49. port 39) «ип ы D | АМА L LOY 
Lightweight...Sensual...Adjusts to your comfort. The Air Bed is an | . Full $69.95(item 2354) 1 ; 

Bl experience in rest or play unmatched by any other support struc- Queen $79.95(Item 2360) 


ture. d Boios the ect as immobility, и ae out of King $99.95(Нет 2374) Р 
water s. Yet, it gives you the same "give and take" sensation. Add $4.95 per bed for shipping and handling. x A | з 
Two people can sleep оп a full, queen or king size bed virtually ип- llinos Residents add 5% sales tax Diamond, Diamalloy and Copaloy 


| disturbed by the other's movements. This is because the air coil g Air Pumps-$29.95:  AC(Item 0004) DC(Item 0005) 
construction - with multiple controlled air chambers - supports Check or М.О. Enclosed 

your body evenly and independently. Please Charge My Credit Card 

Store it on a shelf, take it camping. use it in your van, boat, sum- { Bank Americard Diners Club 


| pliers, wrenches, nippers, snips 
and electronic tools are forged 
and finished to highest quality 
mer home, on a floor or in a frame. Sunbathe and float on it. All Master Ch , American Е : 
8" high standard sizes:Twin-39" x74". Double- 54° x74", Queen- Ш Carte Blanche ашы: Hn | standards. Sold by good hardware 
60"x King-74"x80". Inflates in minutes with any air pump ог mw Credit Card No. н az HAS ; 
cannister аи (Adapter included). Durable 20 gauge poly vinyl | e r = | dealers everywhere. Since 1908. 


Master Charge No. ________ Exp. Date _ . 
cleans with soap and water. Repair kit included. 1 year manufac- Home. iis P D ip bate "There is nothing finer 
than a DIAMOND" 


turer's warranty. High Powered Air Pumps. AC pump operates m Address Fi 
DIAMOND TOOL anc 


from standard electrical outlet. DC pump operates from auto li City 
— чч. ез. 95 each. Do not be confused by inferior Cp uo cA Ыыы. 


AR не наре Р і "n ЕЕЕ — uiis = Р. О. BOX 6246, DULUTH, MINN. 55806 

шк рын high as э. .95. м GEF 
ause of recent direct-from- АГИ | : 

manufacturer arrangements, ме a Contemporary 800-323-2272 | | | 

have been able to eliminate all = Marketing inc. Illinois Call: | 

middleman costs and pass Oo dini | 

significant savings directly to you. © 790 Mapie Lane. Bensenville, ш, 60106 312-595-0461 


` SOLAR POWERED 


f) f= Ш from U | SUN-POWERED TIMEPIECES 
American Engineering Brings You Solar Powered, Space Age Timekeeping. 
No more batteries for at least 5 years! 


Solar cells generate electrical current from either sun or artificial light. 
Rechargeable solar-assisted battery runs for 5 years before replacement. 
TROUBLE-FREE TIMEKEEPING -Advanced engineering makes your solar 
digital watch a rugged, shock and water resistant companion for work or 


leisure. Sophisticated styling even lets you wear it as a dress watch. There 
are no moving parts, no gears, no springs, no hands to cause costly repairs. 


Men's 15 Function. 6 Time Functions plus 8 Ladies' 6 Function. 

Chronograph Modes and 1 night light. Time Mode is in continuous 
display. 

As a Watch: 


Hours, minutes, seconds, date and day of ER for month, 
week (in alpha display). Continuous LCD y | | | 
readout under all light conditions. Back light for night display. 


Powered by solar energy. 


As a Chronograph: ] 

60-minute timing capacity. Displays hours, HOW TO ORDER: 

minutes, seconds, tenths and hundredths of Send check or money order for 
bes ы М $89.95 plus $1.50 delivery for men's 

a second. Split-time or Lap-timer - plus time- watch or $79.95 plus $1.50 delivery 

in/time-out functions. for ladies watch. (Add 612% sales 


tax in California.) 
Specify silver or gold tone. 


10 YEAR WARRANTY оп Solar Cell, ТЕВЕ | 
5 years on rechargeable battery and | CORPORATION 
1 year on module. (Warranty applies Р.О. BOX 6386 • OAKLAND, CA 94603 
to both watches.) Credit card holders order toll free (800) 824-5136 


In California call (B0O) 852-7631 
Ask for operator 44-A. 


BEHBEHBHEBEHEBEHBHEHBBEBESEHBEBBEBBEBHBEHBBEBEBENEHBHBEBBENHBBEBBBHI 
Popular Science Plans : 380 Madison Avenue, New York, N.Y. 10017 


Enclosed is a total Oof $ (check or money order). Please send: 
O 1977 O 1976 O 1975 O 1974 O 1973 O 1972 (send $1.75 for each index above) 
О All six indexes (1972-1977) for $6.00 
Name 
Address ب‎ z 
وو ج د ا‎ a a S a 


(The above includes postage and handling. Allow approximately 4 weeks delivery). 
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YOU SAW IT IN 
POPULAR SCIENCE | 
- BUT WHEN? 


Nothing is 

more frustrating than 
trying to find that 
article on furniture 
refinishing, how to 
repair car brakes or any ` Р; 
of hundreds ої other xcd 
informative articles | 
or items that appeared іп ра 
Popular Science in 1977. 
Thats why you will 

want a handy, 1977 Index 
to Popular Science 
editorial. It lists 

every item that appeared 


during the year under the em 
sameheadingsusedin 288 кеу А me 
the monthly contents page. si TOS el A тоне 10 


It is still possible to 
obtain a Popular Science 
Index for each year 
beginning with 1972. 
send for yours today 
with the order form at 
the top of this page! 


Popular Science Plans • зво Madison Avenue, New York, N.Y. 10017 
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The Ultimate į 


ax experts are now referring to a 

small, privately owned corporation as 
“The Ultimate Tax Shelter.” This is 
especially true since the passage of the 
Tax Reform Act of 1976. This law 
makes most former tax shelters either 
obsolete, or of little advantage. Invest- 
ments affected include real estate, oil 
and gas drilling, cattle feeding, movies, 
etc. These former tax shelters have lost 
their attractiveness. Aside from that, 
these tax shelters required a large invest- 
ment. Only a small segment of the popu- 
lation could benefit from them. 

I've written a book showing how you 
can form your own corporation. I’ve 
taken all the mystery out of it. Thou- 
sands of people have already used the 
system for incorporation described in 
the book. I'll describe how you may 
obtain it without risk and with a valuable 
free bonus. 

A corporation can be formed by any- 
one at surprisingly low cost. And the 
government encourages people to incor- 
porate, which is a little known fact. The 
government has recognized the impor- 
tant role of small business in our coun- 
try. Through favorable legislation incor- 
porating a small business, hobby, or 
sideline is perfectly legal and ethical. 
There are numerous tax laws favorable 
to corporate owners. Some of them are 
remarkable in this age of ever-increasing 
taxation, Everyone of us needs all the 
tax shelter we can get! 

Here are just a few of the advantages 
of having my book on incorporating. 
You can limit your personal liability. 
АП that is at stake is the money you 
have invested. This amount can be zero 
to a few hundred or even a few thousand 
dollars. Your home, furniture, car, 
savings, or other possessions are not at 
risk. You can raise capital and still keep 
control of your business. You can put 
aside up to 2576 of your income tax free. 
If you desire, you may wish to set up a 
non-profit corporation or operate a cor- 
poration anonymously. You will save 
from $300 to $1,000 simply by using 
the handy tear-out forms included in the 
book. All the things you need: certifi- 
cate of incorporation, minutes, by-laws, 
etc., including complete instructions. 

There are still other advantages. Your 
own corporation enables you to more 
easily maintain continuity and facilitate 
transfer of ownership. Tax free fringe 
benefits can be arranged. You can set up 
your health and life insurance and other 
programs for you and your family 
wherein they are tax deductible. Another 
very important option available to you 
through incorporation is a medical reim- 


ax Shelter 


bursement plan (MRP). Under an MRP, 
all medical, dental, pharmaceutical ex- 
penses for you and your family can be- 
come tax deductible to the corporation. 
An unincorporated person must exclude 
the first 3% of family's medical expenses 
from a personal tax return. For an indi- 
vidual earning $20,000 the first $600 
are not deductible. 

Retirement plans, and pension and 
profit-sharing arrangements can be set 
up for you with far greater benefits than 
those available to self-employed indivi- 
duals. 

A word of caution. Incorporating 
may not be for you right now. However, 
my book will help you decide whether 
or not a corporation is for you now or in 
the future. I review all the advantages 
and disadvantages in depth. This choice 
is yours after learning all the options. If 
you do decide to incorporate, it can be 
done by mail quickly and within 48 
hours. You never have to leave the pri- 
vacy of your home. 

Ill also reveal to you some startling 
facts. Why lawyers often charge substan- 
tial fees for incorporating when often 
they prefer not to, and why two-thirds 
of the New York and American Stock 
Exchange companies incorporate in 
Delaware. 

You may wonder how others have 
successfully used the book. Not only 
a small unincorporated business, but 
enjoyable hobbies, part time businesses, 
and even existing jobs have been set up 
as full fledged corporations. You don't 
have to have a big business going to 
benefit. In fact, not many people realize 
some very important facts. There are 
30,000 new businesses formed in the 
U.S. each and every month. 9875 of 
them are small businesses; often just one 
individual working from home. 

To gain all the advantages of incorpo- 
rating, it doesn't matter where you live, 
your age, race, or sex. All that counts is 
your ideas. If you are looking for some 
new ideas, I believe my book will stimu- 
late you in that area. I do know many 
small businessmen, housewives, hobby- 
ists, engineers, and lawyers who have 
acted on the suggestions in my book. A 
woman who was my former secretary is 
incorporated. She is now grossing over 
$30,000 working from her home by 
providing a secretarial service to me and 
other local businesses. She works her 


own hours and has all the corporate ad-. 


vantages. 

I briefly mentioned that you can start 
with no capital whatsoever. I know it 
can be done, since I have formed 18 
companies of my own, and I began each 
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one of them with nothing. Beginning at 
age 22, L incorporated my first company 
which was a candy manufacturing con- 
cern. Without credit or experience, 1 
raised $96,000. From that starting point 
grew a chain of 30 stores. I'm proud of 
the fact that at age 29 I was selected by 
a group of businessmen as one of the 
outstanding businessmen in the nation. 
As a result of this award, I received an 
invitation to personally meet with the 
President of the United States. 

I wrote my book, How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, because I felt that 
many more people than otherwise would 
could become the President of their 
own corporations. As it has turned out, 
a very high proportion of all the corpo- 
rations formed in America each month, 
at the present time are using my book 
to incorporate. 

Just picture yourself in the position 
of President of your own corporation. 
My book gives you all the information 
you need to make your decision. Let 
me help you make your business dreams 
come true. 

As a bonus for ordering my book 
now, I'll send you absolutely free a 
portfolio of valuable information. It's 
called ‘The Incom Plan" and normally 
sells for $9.95. It describes a unique plan 
that shows you how to convert most 
any job into your own corporation. 
You'll increase your take-home pay by 
up to 2575 without an increase in salary 
or even changing jobs in many cases. If 
you are an employer, learn how to 
operate your business with independent 
contractors rather than employees. This 
means that you'll have no payroll 
records or withholding taxes to worry 
about. Апа you'll be complying with all 
I.R.S. guidelines. ‘The Incom Plan” in- 
cludes forms, examples and sample letter 
agreements to make it possible. 

I personally guarantee your purchase 
in the fairest way I know. If you feel 
my book is not all that I've described, 
return it undamaged within a full year 
and ГІ promptly refund your money 
with no questions asked. If you should 
decide to return it, you may keep the 
bonus Incom Portfolio for your trouble. 

To get your copy, write the words 
"Corporation Book and Bonus" on a 
plain sheet of paper, along with your 
name and address. Enclose a check for 
$14.95. There is no sales tax on your 
order and your purchase price is tax 
deductible. Mail your order to me, Ted 
Nicholas, c/o Enterprise Publishing Co., 
Dept. PO-85C , 1000 Oakfield Lane, 
Wilmington, Delaware 19810. C1016 
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Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engtavograph is 


no bigger than an electric typewriter, so you work almost anywhere. 


And its cost is so small, it pays for itself in no time. You can learn to 
operate it in minutes. | ! 
New Hermes will also help get your business started. We'll cut all 
sign materials to your specifications. And we stock all the sign 
materials you'll ever need. New Hermes. | | 
. The source for all your engraving needs. "55 Cooper Square, New York, NY 10003 
| ! - .Phone(212) 777-3080 
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TRAVEL TRAILERS 
Factory Built Or In Kits! 


Now, a light weight com- 
pact trailer that's easily 
pulled by large or small 
cars. Sleeps 4, only 13 ft. 
long, 950 Ibs. 85 Ib. ton- 
ИШ gue weight, fully equip- 
| Я NOE. ped. Fiberglass construc- 
| à : "i ion. 
DIRECT FACTORY PRICES 
For fishing. hunting. camping. business. Kit form — assemble in about 


60 hours, no special tools, with illustrated manual. Note — be sure it's 
a genuine Scamp! 


Write: SCAMP. 

| "DEPT Pes | Name ————— — — re — | 

| Backus, Ma. 56435 | Address _ | 
lush 12 page full | 

| calor Hart th City taet ت‎ | 
$2.00 enclosed, 1 Phone. Bus. 2 AN 
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successful sign-maker. 


REMOVER 


| It's Non-Flammable 


For the New 
Generation of Finishes 
At last! It's here, the remover that has 


the muscle to strip even the toughest | 


finishes from wood, metal and masonry. 


AVAILABLE AT PAINT & HARDWARE STORES 
OR WRITE: 


vourself 


Its Easy With Genova 


DO AN ADDITION OR 
THE WHOLE HOUSE! 


Home plumbing projects can 
be done fast and easily with 
modern materials and this new 
do-it-yourself book published 
by the leading manufacturer of 
vinyl plumbing products. 

The latest plumbing methods 
are explained by popular D-I-Y 
writer Richard Day. Learn how 
to plumb a house, add a half bath, 
install a sump pump, build a 
septic system or replace a fixture. 
Loaded with photos and illus- 
trations, this book will enable 
you to enjoy tremendous savings 
by doing your own plumbing. 

Send $5.95 plus $.50 handling 
each. Major credit cards accepted. 


Genova, Inc. 
7034 E. Court St., Davison, Michigan 48423 
Michigan residents add 4% sales tax. Dept. PS 
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| a 
| You'll enjoy your work as a Locksmith шщ 
because it is more fascinating than a ш 
hobby—and highly paid besides!! You'll ® 
" Ww ^W | go on enjoying the fascinating work, E 
| um dew: ак an year after year, in good times or bad Ш 
thused and de. | Because you'll be the man in demand g 
| | lighted with аап in an evergrawing field offering big 8 
in my entire life, | pay jobs, big profits as your own boss. " 

| grossed over $3,000 Train at Home—Earn В 
р ой үй just Away! Send for FREE booklet today! E 
working weekends." LOCKSMITHING INSTITUTE - 
Rocky Orsi — Div. Technical Home Study Schools ш 
Azusa, California — | Dept.1111-058Little Falls, М. 07424 g 
њ a 
B Name. a 
| (Please Print) | 
= Address = 
1 СТУС ИИИНИН. 
4 CJ Check here if Eligible for Veteran Training e 
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- Know your car inside and out. 


Know how to fix it...to tune it...to service it... factory workshop manuals, Each one is carefully re- 
keep it running right. The TOTAL SERVICE MAN. written for use by the do-it-yourself car owner. Clear 
UAL for your car will show you how to do everything and easy to follow, yet complete and detailed enough 
from a minor adjustment to a major repair. even for professional use. You get all the important 


information plus hundreds of the best pictures, dia- 
TOTAL SERVICE MANUALS are digests of official ^ grams, and specifications. 


TOTAL SERVICE MANUALS SATISHAETIU GUARANTEED OR. TOUR MOREY BACK 


a ; А 5 E. 1475 | 65.7 ove all mode! 58.95 
' 9874 FALCON, FORD & 64-70 covers all 6-cyl models $4.95 0479 MUSTANG VB 65.73 covers ail odes | 
1713 ura ROMEO 6275 all models w carts deis 18.93 0480 FALCON, FORD VB 65-71 covers all VB models 4-95 ELS ВИНТАМИ fd COME. all monni. E 
8677 AMC PACER 75-77 covers all models $7.95 | 9776 FIAT 124 67-77 all inc sdn, sta wen, TC, spel 99 ры eh AS 07 Pond ail c 10 odel $6.95 
9404 ASPEN 76-77 for all models $6.95 | 5741 FIAT 124 SPORT 66-73 for coupe & spider mdis . $6.85 | iL OLDSMOBILE covers all modeis--55-74 ° $8075 
8259 AUDI 1001$ 70-76 covers ail models $8.95 | 7118 FIAT 124 SPORT 66-75 for coupe & spider mdis $8.95 umm UNES an eee 
0611 AUDI FOX 73.77 covers all models $8.95 9640 FIAT 128 69-75 0008 OLDSMOBILE 75.77 factory man  .. . give year — $16.95 
| all models inc SL, Rally 9.95 eru t 
0916 AUSTIN AMERICA 68-71 covers all models $8.95 1566 FIAT 131 75-77 covers all models 8.95 1724 OPEL KADETT 02:73 1000, 1400, Кою err HEU 
0846 AUSTIN HEALEY 100/4 reprint of factory manual $14.98 1201 FIAT 859 64-74 all sedan, coupe, spider mdls $5.05 0859 OPEL 1900 MANTA 70-74 covers all coupe mdis  '$8.95 
З 1073 FIESTA, FORD covers all models $8.35 8273 OPEL 75-77 covers all models impor : 
0752 AUSTIN MARINA 71-75 sedan and GT models ie 9589 OPEL GT 68-73 covers all 1900 models $3.95 
0803 BLAZER, CHEV S977 ier pH X ws grote 7.35 00/3 МИША comiti Gi mode 92.99 | SEOT 304 cov И models—70-73 $8.55 
8537 BMW 1800, 2002 59-75 all all inc 1602, 2000, Ти $8.95 | 1149 FORD inc Galaxie, LTD, Custom XL—55-67 $995 | 1645 PEUGEOT 404 6275 covers ail model $9.95 
9760 BMW 2500' 2800, 30 ali mdls imc Bavaria & CS $10.95 | 0872 FORD 68-77 inc Galaxie, LID, Custom, XL & wens — $6.95 E RENEIET MEM SEIL Cheer Gh mone ie lel. EF 
' * ME ны 0829 rona COURIER 72-75 covers all models $7.95 ts PINTO 70-73 per ape Gane inc diese $6.95 
0978 BOBCAT, MERCURY covers all models thru 76 $7.75 | 5 | CEPS 70.75 for ап models to 3 4 ton $7.95 9830 PINTO 74.76 covers all model $8.95 
0504 BRONCO, FORD 66-77 all 2 & 4 whi drive models $7.95 | 5204 FORD VANS 66-77 Econoline, 100, 200, 300 mdis — $7.95 1145 PLYMOUTH in: Belvedere, Fury, CTX—55-71 $8.95 
0001 ЕМИЕ 6143 factory mmus . . , Фе year ЖЫЗ | м GRANADA 75:77 covers ай modes 10.09 0824 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis $6.95 
0727 CADILLAC 66-74 all except Е! Dorado $9.95 0210 HONDA Е HORNET 7074 al) 6 & VE models — $9.99 | 66,6 PONTIAC 55-74 all inc Catina, B'ville, Vntura $8.75 
елә CADILLAC SEVILLE 19/5 factory shop manual $14.95. | 3095 HONDA ACCORD 26-77 $0.95 | oY PORSCHE 911 64.73 covers all models RS 
Mec CAMARO all inc SS Rallye, Gout ^ 128. 67.74 $7.75 | 0765 HONDA CIVIC 73.74 for all models except CVCC $8.95 2173 PORSCHE 917 7477 includes М S Targa. Car $8.35 
06. | all inc $$, Rallye, Sport, Z "" | 8601 HONDA CIVIC CVCC 75-76 for all models $8.95 1530 PORSCHE 012 6169 with LEE ио тети $9.95 
8423 CAMARO 79-76, covers a models aus $5.89 8206 INTERNATIONAL SCOUT 67.73 800, A, B, Il mdis $7.95 ти idis e нае 
121 inciuces E 8565 INTERNATIONAL 62-75 tune & maintain all mdis — $5.95 ә also , 
9692 yet 70- 74 covers ; 2008. 2600 4-су! & V6 нех en 1207 JAGUAR XK120, 140, 150 48-6] also Mk 8, 9, lo $9.95 ape arx EMEN moe all mds ce 
0379 CHALL РУХ cowers all 6 and үз müls К 0923 JAGUAR E-type 61-72 covers. all 6 єл аа FY 58 95 Сас — mm à 4 | M al modei -^ s а! no 
B331 CHARGER 67-70 for al! models inc 500 Е RT $5.35 9399 JAGUAR XG 68-77 covers all models $9.95 0645 RENAULT 15 Aes r mme a Уз ne = 22 
8212 CHARGER 71-75 covers all models $5.95 | 5196 JAGUAR ¥12 72.74 all E-type & XJ models $1.95 5 Aee ЛВ МИЛЕ ЯЕ ; 
0333 CHEVELLE 64-77 inc Monte Carlo, EI Camino $5.95 1291 JAVELIN E AMI 68-71 covers all mdis inc. SST $8.95 0395 ROADRUNNER k SATELLITE 68-73 ali models $5.35 
8460 peg LL ТАЗ covers all step 55 9769 JEEP 50-65 sta. wagon, truck ... 4 & 6 cyl eng. $13.95 uc bg ee ree for all nodes inc iin pH 
1064 ERE + 32-54 {ипе s Mor 2 6 & VBs n 8207 JEEP 66-74 Wagoneer, Cherokee, Commando $7.95 3527 chan n 75 A 4 covers all V4 маган a $8. 
0448 CHEVROLET 55-67 Inc mpala, Be Ач 5 | 9805 JEEP WAGONEER J-series with 239 ohc eng. $14.95 ayer СКАЙ M cg Covers ү models inc EM $8.95 
0870 CHEVROLET 65-77 fo: all full size models $5.35 | 9806 JEEP UNIVERSAL CJ-2A reprint factory manual $14.95 ШП ARE SET QU MI obit ЮЕ оет 23S 
; eqs | 0509 JEEP 53-76 for all CJ-3, С)-5, СЈ-6 models $6.95 " covers aH models $7. 
i200 КИИ ШОП Са а теч 12.95 0858 SPRITE 58-74 all model B $8.95 
1080 i covers all models : | JEE 150, 170 со 4. : ‘fd al models inc Bugeye А 
3200 CHEVY PICK-UPS 70-75 all models to 3 4 ton $7.95 | 8739 JENSEN MEALEY тым of a canus Ма 8058 SUBARU 7077 covers all models $8.95 
8201 CHEVY ne 67-74 all models and GMC vans is 8525 LAMDROÜVER 59-76 all gas engine models $8.95 0845 SUNBEAM TIGER A Маа: оа. NN. VEMM 
1145 CHRYSL 55-67 covers all models inc Imperial dH 1149 LIMCOLM 55-70 covers all models $8.95 apie pet ara ш of factory shop manual $14.95 
0763 CHRYSLER 68.74 covers ail models inc Imperial $ .i | 9773 LINCOLN 71-77 all models inc Versailles £9.95 27 Un Р 1 MANS 65-73 all models $6.55 
0020 CHR-SLER 75-77 factory manual rive year $19.95 | 8190 MATADOR, AMC 71-74 covers all 6 & Үй models $6.95 | 119 THUNDERBIRD 55-70 53.95 
9588 CITROEN 10, DS 67-73 for all mdis 19, 20. 21 $3.95 1 [ 70.72 cower 9773 THUNDERBIRD 71-77 covers ali modeis 59.95 
8539 CITROEN $M reprint of factory Service manual $19.95 ЕЕ ТСЕ е Gare 05302 Se Cen ona: ee 8189 TORINO 68.75 all models inc Elite, Ranchero $6.95 
B254 a DODGE 71-77 covers all models is e 8211 MAVERICK 72-77 covers all models $6.95 ts savor ont m г чиен all models $7.95 
8211 COMET 70.2) covers ali models $6.95 | 0815 MAZDA RX-2 70-73 covers sedan & coupe тїз. $8.95 | 717 TOYOTA COROLLA Jose lor al mode $8.05 
8211 70- covers all models $5.9 0371 MAZDA RX-3, 100 70-74 covers all models $7.95 | | ы 72-76 for all то els $8. 
8212 CORONET, DODGE 7175 covers all models $6.35 0880 MAZDA PICK-UP 72.75 В.1600 & rotary eng. mdis. $7.95 7132 TOYOTA CORONA 68-76 covers all 4-cy! models $8.95 
0921 CORTINA 66-70 for all models except Lotus $8.95 8340 MAZDA 616 70-73 covers all models 58.85 0754 TOYOTA CORONA MK 2 72-74 for all 6 cyl mals, $8.95 
6069 CORVAIR 60-639 covers all models . 0593 MAIDA юз. B1B 72-75 covers all models $8.95 "LM = or all pick-up models $8.35 
I COUETTE Ry for ali he ы, аны uu 0573 MAZDA . 1800 67-74 covers all models $9.95 ec da Ж, 66-77 covers all models up 
8429 CORVETTE 65-71 covers all models $9.95 | 1009 MERCEDES-BENZ 190.5949. 8, C & 200 models $893 0861 TRIUMPH SPITFIRE 62-68 covers all model $8.35 
9481 CORVETTE 72-76 all 327. 350, 427, 454 models $9.95 | 1927 MERCEDES-BENZ 57.67. 19051, 1909. 300d. 600 38-95 1200 TRIUMPM SPITFIRE 59-77 "al model Ў 
" 390, 427, 494 * 1746 MERCEDES-BENZ 220 59-65 covers all mdis $9.95 77 Covers al models 58.85 
pao c 079 апо, алад, неми | oy шаруан am enas жокка gues | О TRUMPA М TAS PRA 3267 covers ali models - 
ы covers а models а 1 1 Ы COVErs a modes re 
«000. 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL $3.95 , 
повз ватани po ы MN са ME. $8.95 | 1748 MERCEDES-BENZ 250 65-68 covers all models 9.95 acca TRIMPN "i TRE, 67- ч а шн Кє ИИ 
8127 DATSUN 2602 2802 75-77 covers all model $8.95 | 9484 MERCEDES-BENZ 250 69-72 covers all models 3.95 8192 VALIANT 68.76 all mdis inc Scamp, Signett $6.95 
1551 DATSUN 510. 68-73 covers all sdn & wagon m 95 | 3485 MERCEDES-BENZ 280 68-72 covers all models 9.95 8455 VEGA - umm `8 
'68-73 covers all sdn & wagon mdis — $7.95 | (0416 MERCEDES-BENZ Vg, 280, 300. 350, 450 mis $8.95 0-71 covers all models $4.95 
| ah № TI j 1 , z 
assa ин 810 GEE covers al models FB | ny uEREEDESBENE зале tuneup al inc 2400 sus | 0557 VEGA 7273 al 140 CID & I T 
1258 DATSUN 1600/2000 SPL & SRL 311 sport $7.95 | 1149 MERCURY 55-70 covers all models $9.95 0884 VEGA 76-77 covers all models $6.95 
8202 DATSUN PICK-UP 70-74 covers all models $7.95 | 9773 MERCURY 71-77 for all models inc Cougar $9.95 9404 VOLARE, DODGE 76-77 for all models $6.95 
8515 DATSUN 620 75-76 ‘li'l Hustler’ pick-up $8.95 ius ae ык Te, TO, TF 36: -55 оз 0755 VOLKSWAGEM BEETLE 54-71 for all 1200 models $8.95 
1145 DODGE 55-71 Includes Monaco, Polara о | EA GSEs Zu 7? rur ia ep 8456 VOLKSWAGEN BEETLE 68-71 all mdis inc K-G $8.35 
0871 DODGE 72.77 for all Monaco & Polara models $6.95 5 vum 0140 VOLKSWAGEN BEETLE 72.77 all mdi - " 
8208 DODGE RAMCHARGER 73-75 covers all models $7.95 | 0857 MGE, MGBGT 62-68 covers roadster & coupe mdis $8.95 8067 VOLKSWAGEN RABBIT 74-77 all inc Diesel $2.35 
8564 DODGE PICK-UP 65-75 maintain all 2-whl drive $5.95 1720 MGB, МСВСТ 69-77 covers roadster & coupe mdis $8.95 ВБ95 VOLKSWAGEN SCIROCCO 74-77 | £8.95 
8371 DODGE PICK-UP 65-75 maintain all 4-wh| drive . $5.95 | 8396 MGC reprint of factory manual $19.85 1125 VOLKSWAGEN BUS 61-76 inc camper, transporter $9.95 
8203 DODGE VANS 67-77 all 100, 200, 300 тїз & Piym. $7.95 0917 MINI 59-75 covers all models $5.95 0837 VOLKSWAGEN TYPE-3 62.73 a fastback . $8.95 
8192 DUSTER 70-76 for all models inc. Scamp 95 | 9436 MONARCH 75-77 covers all models $6.95 9639 VOLKSWAGEN 411 68-72 covers all E LE mais $7.95 
8189 FAIRLAME 62-70 covers all models $6.95 | 1109 MORGAN 36-77 covers all 4-cyl models . $8.95 j i 
18 9778 VOLKSWAGEN 412 71-73 covers all models $8.95 
9422 FALCON 60-63 covers all models $6.95 | 9876 MUSTANG 6 65-72 covers 200 & 250 engines $8.95 0615 VOLKSWAGEN DASHER 74-77 covers all models $8.95 
| 9444 VOLVO P1800 60-73 all models inc Е & ES $8.95 
| REPAIR & SERVICE MANUALS | | 8546 VOLVO 120 61-70 all mdis inc 122, 12367. 130 $8.95 
1226 CHILTON AUTO REPAIR 71-78 for all American cars $13.95 0789 ENGINE SWAPPING latest how-to information $2.95 0932 VOLVO 142, 144, 145 66-73 covers all models $8.95 
0985 CHILTOM AUTO REPAIR 69-76 Reg. $12.95, Special $8.35 1017 AUTOMOBILE ENGINE REBUILDING " $12.50 8517 VOLVO 164 68-75 all models inc fuel injection .. $8.95 
1775 CHILTOM AUTO REPAIR 68-75 Reg. $12.95, Special $6.95 0959 AUTO RESTORATION GUIDE biggest ever published $14.95 
1773 CHILTON AUTO REPAIR 66-73 Reg. $10.95, Special $5.95 0525 AUTOMOBILE RESTORATION GUIDE for al! cars $3.95 8521 VOLVO 242, 244, 245 75.77 covers all models . $8 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special $5.95 0995 CAR INTERIOR RESTORATION useful for all cars . $3.95 8311 VOLVO 264, 265 75.77 for all inc fuel injection . $8 


8660 MOTOR'S AUTO REPAIR 71-77 all American cars . $14.95 


; 8349 RESTORATION BOOK, Petersen's. Very complete $4.95 AME 181 Glen Ave 
1763 CHILTON AUTO REPAIR 54-63 for all American cars $17.95 9419 SMALL ENGINE SERVICE MANUAL for all 1-су! eng. $7.95 CARBOOKS INC. уе., 
8496 yg erige m da ewe basic & complete $5.95 8754 TRACTORS, LIGHT UTLTY w liq-cool eng to 35hp 95 ! Sea Cliff. NY 11579 
0979 FLAT RATE 5, cars for all Piave $14.95 0555 SNOWMOBILES manual for all makes thru 1975 $7.95 


B726 TRANSISTOR IGNITION. SYSTEMS covers them all $5.95 8475 SUPER catalog of car paris... name it & find it $5.95 
9622 HOW TO YOUR CAR good for all cars $3.95 9147 EXCAVATOR OPERATION dozers, tractors, shovels $6.00 Name 
8859 GM DIAGNOSIS MANUAL for all GM-built cars 34.95 9907 HEAVY EQUPT REPAIR dozers, tractors, shovels, 4- $15.00 —“— — —— — 3 


Address 
0981 BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn $5.95 9654 WIRING DIAGRAM MANUAL 565^ ^ US. cars $19.95 | 
. 1712 BASIC AUTO REPAIR MANUAL a must item any car $5.95 8473 BYPASS EMISSION CONTROLS 71-78 all Ford cars $8.95 Ш city 
1707 BASIC BODYWORK E PAINTING $2.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars $8.95 аде ы | = ü 
1711 BASIC CARBURETORS & FUEL SYSTEMS $3.35 1243 RACING the small block CHEVY . . . tune & rebuild. $5.55 p | ii 
0791 BASIC ENGINE HOTRODDING 33.35 8421 CHEVROLET RACING ENGINE how to build $5.95 state 21р 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS $3.95 BF enctose full payment phone orders (516) 67680438 
| | 3 8125 CHEVY SMALL BLOCK, how to rebuild $4.95 Г]! enclose full payment phone orders (516) 676-8043 
0680 BASIC AUTO TROUBLESHOOTING for all cars $2.95 9409 SMALL BLOCK CHEVYS, How to hotrod $4.95 Charge Books shipped to all parts U.S.A. & Canada. 8 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES $3.95 1066 CORVAIR ENGINES, How to hotrod $5.00 И Ашасын Бнын: 21 Vea meri cin P78 
18359 BRAKE SERVICE GUIDE for repairing all makes $4.95 0735 SUPERPOWER - turbo & supercharging, fuel injtn — $5.95 8 ==. = 
1151 MPA ROMEO 1730/2000 uM injection manjel М | 9410 TURBOCHARGERS, How to select & instal 95 pg Card 
carbs, a , tune & rebu 4. G TUNING COMPETITION ENGIN number 
9652 ROCHESTER carbs, all inc AMV Quadrajet $4.95 $1 рын & = ы мри ü ms - - —— M 
à' A MAMICS engineerin undamentals ‘ TD : 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft $2.95 з BUILDING A RACE CAR "Meturs by pictura нв BOOK NO. j ACH | TOTAL [| 
6354 SU CARBURETORS tune & rebuild all to 1976 $6.50 8479 RACER'S COMPLETE сал ЙҮ UIDE 50 V i 
9665 SU, SU-MITACH! carbs, tuning, rebuilding — $2.95 эм! HOW TO MAKE YOUR CAR HANDLE street, track $4.95 [| 
9423 STROMBERG CO CARBS tune rebuild all to 1976 $6.50 | о... RACE CAR engineering & mechanics $14.95 E 
0734 WEBER DCOE overhaul manual $4.95 engineeri А ис ia $4.05 { 
1153 WEBER CARBURETORS  . theory & design $3.75 б гапа. n EE ni M i M зш ^— 3 
R . . tunin rebuilding all $3.75 3. 
T wem иии кашый ebuild и 0135 MOPED SERVICE & REPAIR (ог ali models ss Ш a 
0889 FUEL INJECTION MANUAL for all systems .. $14.95 0906 OLD CAR VALUE GUIDE latest edition $6.95 E] ! T OR TYPE 
8425 MINOR AUTO BODY REPAIR step by step how to $4.95 | 8755 LAWNMOWERS, RIDING manual all popular makes $7.95 PLEASE PRIN | ii 
AUTOBODY "atr & REPAINTING . the best $8.95 8050 LAWMMOWER service & fix all popular makes ‚85 Е МАМЕ AND ADDRESS 
5106 GLASS FIBER AUTO BODY construction & repair $3.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes $7.95 : TOTAL | J 
491 PRACTICAL ENGINE SWAPPING how to do il right $5.95 8006 WASHING MACHINES fix all makes models ZR Eee шш шиш иш шиш иш ишш 


225 YD. RANGE 


Trumark 
Wrist-Rocket 


ûl dealers or order direct $4.00 postage paid 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 X 


"E 
| TRUMARK WRIST-ROCKET: Р.О. ВОХ 1517 &OULDER,CO.B03O0b 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


« Heirloom quality 

e Solid 3/4” hardwoods 

e Easy to assemble 

e Many models 

• Money back 
guarantee 

e Factory direct prices 

e Prompt shipment 


Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-315 Emperor Industrial Park 
Fairhope, Alabama 36532 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build... 


Send $2 tor 20 page color catalog Send $10 tor catalog Laser 


simoy manual, calor chart, A Alarming 
Dealerships VES ———— ; 917. 
Available 
= et v. ы, Dept. Р5578 
СИМ. 690 E. 3rd St. 


45 LES. PULL 


SPLIT-IMAGE TRANSIT 
The Most Revolutionary 
LEVEL & INCLINE 
MEASURE 
Ever Made! 
IDEAL FOR: 
Contour Plowing 
Carpentry 
Brick Laying 
Cement Work | t 
Surveying, 
Etc. $1995 leatherette 
plus $2.00 p&h _ case $4.95 
This simple yet amazingly accurate instrument in- 
dicates level and measure incline down to a frac- 
tion of an inch. Makes bubble type or string levels | 
obsolete. It not only indicates level, but shows ex- 
actly how much correction is needed. Just one 
person, using the split-image transit and target 
supplied with it, can perform any levelling, incline- 
| measuring job quickly, easily, accurately—meas- 
ures inclines down to the thinness of a dime at 25 
feet. 
Send Check or М.О. 10 day money back диаг. 


J. W. HOLST, Int. Dept.PS-58, 1864 E. US-23 


ast Tawas, Mich. 48730 


Telephone Listening Device] 


Record telephone conversations in 
your office or home. Connects 
between any cassette or tape recorder 
and your telephone or telephone 
LINE. Starts automatically when 
phone is answered, Records both 
sides of phone conversation. Stops 
recorder when phoneis hung up. This 
device is not an answering service. 
Д Call (305) 725-1000 or send $14.95 + 
$1.00 shipping to USI Corp., P.O. Box 
| 02052, Melbourne, FL 32901. COD's 
accept. For catalog of transmitters, 
voice scramblers and other specialty 
items enclose $2.00 to USI Corp. 


$14.95 


Approx. 1 cu. in. 


More hauling ability for less money 


when you build Heald's '4-ton Hauler. 


Go for parts or tools; change combine shifts; 
check fields livestock or warehouse; supervise 
crews; haul feed or seed. Easy-to-build semi- 


Heald's Hauler Ж? 
Tons of toting help for farm, 
ranch, factory or construction 
— for under $1000! 


kit, (just 6-8 hours assembly time) can save | 
ou $800 to $1000. Maintenance is reduced too 
ecause you avoid mass production faults and 
assembly teaches normal maintenance. Hauler 
features a 10 H.P., 399 cc, 4-cycle, Synchro- 
Balanced Briggs & Stratton or 8 Н.Р, Tecumseh | 
electric start engine, forward and reverse gears | 
and automatic torque converter transmission. | 
Metal side and bottom panels welded to 2" Bi 
tubular steel frame protect engine, gears and | 
driver from mud, etc. Front shocks, double 
seat, wide tires smooth the ride. Bed measures 
44V?" x40" x11". Back panel drops to dump 
or extends bed to 4+ ft. Square corner holes | 
for side racks. Hydraulic disc brakes with | 
атти brake standard. Many options. 
Electric model also available. 
For FREE brochure send name to: 


Heald, Inc. .,. ess 


P.O. Box 1148, Benton Harbor, MI 49022 


BUY DIRECT 
н АМО SAVE! 
> * RADIO CONTROLLED from car transmitter or wall 
switch ® SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed € CONVENIENCE 
in car control any weather * LIGHTING garage lights 
| automatically ® VERSATILE fits all lifting type. wood, | 
| metal ar Fiberglass doors sectional and 1-piece & EASY 


Sub . “oor OPENER 


| HOME INSTALLATION in just 2-3 hours * SAVE up to 


50% direct factory purchase and PP or UPS home delivery 
|е GUARANTEED onc year ® FREE brochure 


HELPMATE Equipment Co., P3578, Baroda, MI 49101 | 


Fiberglass 


- Travel Trailer 
fm Kit 
ourself! Save Gas 


| n ETE TM 1%. a 
| Sleeps 4. Compact, lightweight. Weighs approximately 980 Ibs., 

about B5 Ibs. hitch weight. Easily pulled by small and big cars. 
Assembled in about 3 days with manual. All hardwork completed 
al lactory No special tools. Summer coolness, winter warmth 
with dual wall construction. Fully equipped. Furniture moulded 
into interior walls, No screws of rivets to loosen. Write BURRO. 


Р5-5, 14143-21st Av. No., Plymouth, MN 55441 for full color 
catalog, Pisase enclose $2.00 for postage and handling. . 


| Swiss Army Knife 
| And it's made exclusively for us by 
Precise/ Wenger of Switzerland. featuring : 
high quality stainless steel blades with : \ 
durable maroon handles A lifetime war: 
ranty guarantees our handy 3% inch, 


2.0? pocket кте 
Con Opener = 


$9.95 ( We 


postpaid 


Stainless Steel Blade 


È- ا کس‎ lli = —— LL "e ol i A LILILTL ln Tlll———————— 


Tweezers 
Toothpick 


Stainless Steel 
Blade 


Screwdnver 


Cap Lifter 


; Corkscrew 


Lanyard Shackle | 


Use coupon below or call toll free 8B00/426-4840 
Alaska & Hawaii call 1-800-426-4770 
In Washington State call toll-free. 800/562-4894 
O Enclosed is my check or money order for 
— REI Genuine Swiss Army Knife(ves) 

at $9 95 postpaid #B32-500 
Offer expires August 1, 1978 
Add sales tax for California and Washington 


deliveries only 
I want to be a MEMBER, enclosed 15 $2.00 
[J Send me RE! Co-ops FREE color catalog only 


Reamer! 


NAME 
ADDRESS 


CITY STATE LL ZIP 


E í I'R-5-K 
coop 
HECREATIONAL EQUIPMENT, INC 
Seattie-Portland-Berkeley-Los Angeles 
"The Original Outdoor Co-op-Est. 1938 
E PO Box C-88127. Seattle, WA 98188 
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208 POPULAR SCIENCE 


a 


GET EARLY 


SAVE $20 ON THE 


nis. ELECTRONIC 
WARNINGS FAMOUS APOLLO-SOYUZ BINOCULAR SUPER 20 x 60 POWE DIGITAL 
ON BOTH The пу eet E were RAIN GAUGE 
$10 LAND AND SEA... Me Had Аий бру Masi. Кап 


e Never Needs 
Emptying 


157 miles up they used a modified 
version of this 20x60 to look back at 
Earth. You can now save $20 on these 
American styled binoculars featuring: 
20X eye lens, BK-/ Porro prism, rubber 
eyecups, strap and case. 9-1/4" long. 


No. 1556N | $99.95 Ppd. 


STORMALARM warns you about storms the way 
a smoke alarm warns you about fire. This sensi- 
tive weather radio lets you track tornadoes, 
hurricanes, severe thunderstorms, and other 
inclement weather conditions by sounding an 
alarm. Unlike standard weather radios that must 
be constantly monitored, STORMALARM moni- 
tors itself! Regularly $46.50 you can save $10 
by ordering now. Triggered by a signal from the 
National Weather Service Stations, it sounds a 
full blast in the event of emergency weather | 
conditions. Also has 3 standard weather chan- 
nels for detailed reporting. Features 40-50 mile 
range, continuous beeper alarm, flashing warn- 
ing light, 21⁄4" dia. speaker, antenna, external 
antenna input, 117VAC to 9VDC converter, 
instr. Size 3x5x1 1/4", 


No. 72,297) $36.50 rou 


Remotely measure rainfall in the comfort of your 
home in tenths of inches (up to 999.9"). Gives 
total rainfall count for hr., day, wk.,etc. Push re- 
set button on indoor counter for new period. Unit 
empties by itself, automatically. Outdoor col- 
lector mounts easily on fence, roof, etc. Incl. 
30 ft. of waterproof wire. Runs on-9-V trans. 


radio batt. (not incl.) 
No. 72, 165BN $49.95 Ppd. 
Deluxe Model (in hundredths to 99.99") 


No. 72,319N $69.95 Ppd. 


SAVE 50% 
8 x 20 MONOCULAR 


| Top-quality Spy Scope, a 
$30 value, now $14.95! 
Special purchase saves you 
50%. 100% coated optics; 
305 ft. field of view. Only 
2 oz.—stores in pocket, 
purse, glove box. 


No. 1568N 


$1 4. 95 Ppd. 


Free Catalog. 


SAVE OVER 40% |—— 


DELUXE AM/FM | | 
WALL RADIO | 

i „= SENSITIVE TAKE A GOOD LOOK 
Great surplus buy saves you over 40% on brand new TR METAL DETECTOR AT NATURE, SPORTS & THE WORLD 


| AM/FM Deluxe Wall Radio. Mount anywhere: den, kit- 
| chen, bedroom, office, workshop. Self-cont. Philco- 
| Ford radio chassis (14'4x3-13/16x3'/2") w/11 transis- 
| tors, vol. control, AM/FM hi-sensitivity tuner, AFC, 
| 234" dia. speaker, 7/7" 110V AC cord. Orig. cost 
| 530 ва. No. 72,275N 


(READY TO PLAY!) $1 г 50 Ppd. 


SUPER POWER FOR 


Precision 10X spotting scope with fully-coated optics, 
30mm objective lens has twice the light gathering | 
power of standard 20mm lenses. Weighs a mere 11 oz. | 
and offers a field of view of 183 ft. at 1,000 yds. 10" 
long. 

No. 72,218N 


Fully transistorized transmitter/receiver (TR) detector with Sensi 
tivity rivaling models twice the price. Built of rugged aluminum with 
a waterproof search coil. Detects a penny at 5". Wt. 2 105. 6 oz. 


No. € | $39. 95 Ppd. 


GIANT MAGNET, LITTLE PRICE! 


teca asist ul Send for your FREE perge eee 

рее, ата ere Hs кше енини gle 

tubes, plugs. Scientific Catalog ina E giant"! 
TIC $1 -— Ppd with over 4000 bargains (1 oda") 


E ^ $24.95 ra. 
ORDER 
FREE CATALOG Ё 
HERE J^ 


51 1 ‚99 Ppd. 


TO ORDER PRODUCTS 
USE THIS COUPON 


Please send me the following items | have‏ 7 چ چ ي 
EDMUND SCIENTIFIC CO. indicated below:‏ 
Dept. N-09, Edscorp Bldg.‏ 


EDMUND SCIENTIFIC CO. Barrington, N.J. 08007 
C Enclosed please find check/M.0 
Ba ол [? сор ho? Charge My — | ! Amer. Exp. [1BAC(VISA) ГМС 
Interbank * ACE. [B B — —————— 


Send GIANT 164 Page Catalog 


| 
! 
| packed with unusual bargains. | E] : ج‎ | 
i psi (Please Print) | ore pee 
Address | 30 DAY GUARANTEE | | 
| | [| You must be completely satis Name 
| тыт 4 Address 
State. Zip | | | ڪڪ‎ RM مص‎ 


TP mum Siengraving 
that you built it. | ... the business 
> where every 
other business 
is a prospect! 


There is a great personal 
pride in owning a 

Mason & Sullivan 
heirloom quality clock. 
Build your own from plans or 
easy-to-assemble kils for all 
levels of skill, The finest hand- 
matched hardwoods, solid 
34" in walnut, oak, cherry or 
Honduras mahogany. Preci- 
sion imported movements 
and chimes. Solid brass dials. 
Choose from Grandfather, 
Grandmother, wall, desk, 
mantle and more. A Mason & 
Sullivan clock. Yours for the 
making, at a price you can 
afford. 


TIME or 
FULLTIME 


SHARPENING BUSINESS! 


You risk nothing by accepting 
On our this offer to see how easily 


ge 
30-DAY you can turn your spare time E © 3 


into big Cash Profits with your D 
F RE E own Complete Sharpening ы; 
Shop. No selling . . . no pre- MIL 
vious experience needed. Our X 2 
TRIAL famous Sharp-Al and show- =. 
how instruction set you up to = > 
SIEF make $200, $500, $700 a cem 
month CASH sharpening Saws, = | 
Knives, Scissors, Lawnmowers, c 
me Shop and Garden Tools... anam 


ar E all cutting edges. 
| ©, - 


Send for our 
new 36 page 


catalog today. It's a fact of life ... that wherever people 


congregate — they require direction, informa- 
tion and warnings of potential hazards. Indi- 
[1 Please send me your color viduals and equipment must be identified. 
catalog of top quality antique i | Society demands it. 

reproduction clocks | can build. Signgraving provides it. 

| enclose 50: for catalog. With Signgraving, you can produce name 


| Send for all the facts! 


Our Free Book telis 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 


Send fer FREE details mail coupon below of postcard TUDAT 


BELSAW SHARP-ALLCO., 7096 Field Bldg. Kansas City, Mo.64111 


o CS Zip, 
COOP eee eee ere eee eee eee eee eee ee о а 


No Obligation...No Salesman Will Call tags, name plates, directional and hazard 
г [ ] BELSAW, 7098 Field Bldg. Kansas City, Мо. 64111 • NE аа signs, mail box signs, luggage 1.0. tags, 
‚ YES, E ° trophy plates, store and office directories, en- 
: please send me the FREE BOOK that gives full details. , Address tire sign systems —and profits! 
 — — — E: City/State ——— — — — —— £p ———— 4 Write today for our fact-filled Brochure. 
= * 
S MM i ت چ‎ iv ise E. Mason & Sullivan Co. SCOTT MACHINE DEVELOPMENT CORPORATION 
* 
LJ 


Dept. PSW8 Osterville, МА 02655 | Dept. 05502 Walton, N.Y. 13856 • Tel: 607/865-6511 


KICKAPOO; 


Heating with wood... 

Kickapoo forced-air furnaces upgrade the 
state of the art. Air-tight construction and solid- 
cast refractory firepot mean a single load of 
wood lasts 14 hours or more. That's Kickapoo 
quality. Think about it..then contact us for 
information on our off-season discount program 
пане name of your nearest participating 
dealer. 


Use your custom plan or select one с T ours. | 
Cedar or Pine Log homes, leisure homes, 

land cabins from $3900. Plan book $3.50. 
| Dealership information pack $5. 


Wilderness Log Homes 


Route 2-PS5-D-Plymouth, WI 53073 
Please send O Dealership information pack $5. 
Г] Plan book $3.50. 
| Enclosed is $ 
Name 
Street 
| Town 
State 


the most complete solar 
headquarters under the sun 


| а COO ve ever considered эон hent our 
CEMENT MIKES ' | | booklet Practical Solar Heating Ideas is a 

| must. К carefully explains what you need to 
make solar heating a reality in your home. 
This valuabie refer- 
ence is available 
now for only $9.50 
pp. Order yours 
today and receive 
free our complete 
catalog of solar 
heating compo- 
do-it-yourself patching, pointing, Sali sean eco 


- EASY TO USE 


concrete, mortar or sand mix for 


ü patios, driveways, walks, fire- heat yourself, and 
Е FREE! POWERFUL USES FASTIÊ places, block or brick walls, set- order all your mate- 
i veries i e science o ine = | rial 'me 
" bodybuilding. Add inches of powerful mus- ting posts and hundreds of other пап by mal: KALWALL'S 
cles to arms, chest, shoulders and legs. Se- Bi uses. SOLAR COMPONENTS CENTER 
XM К А ron one колыллоник: ЭТО УШ: 
Ш Universal-K, Box 6694, Detroit, MI 482408 мне Саву СИНО Noe ER America's Largest Solar Май Order House 


World's First 
Solar-Powere 


Guarantees To Outperform Any 


Watch 


Watch Sold Today...Or Costs You Nothing! 


The SUNWATCH... Acclaimed As The Most Accurate, Most Versatile, Most Rugged Watch 


These Exclusive Features Make All Other 

Watches Obsolete... 

e Clearly Visible by Day or Night 

e Unique Side- Window View, Simplifies 
Reading 

e 100% SUN-POWERED, No Batteries 
That Need Replacing 

e No Need Ever To Reset the Built-In 
Calendar — Not Even in 31-Day Months 
and Leap Years! 

Solar Age Efficiency — Space Age Styling... 


The SUNWATCH puts an end to all the difficulties 
other watches create. You'l never worry about 
accuracy again. With this precision timepiece you'll 
always be secure, knowing that for the rest of your 
life you'll be on time...almost to the second! Also, 
there will be no more pushing buttons to tell the 
time, and no straining your eyes to read the numbers 
in bright sun or dark rooms. 


After more than 10 years of very extensive and 
costly research, Roger Riehl, noted expert in solar 
energy, integrated circuitry, and computer chip 
technology, has developed the beautiful High- 
Performance SUNWATCH, which is now the most 
advanced watch available for sale to the public. 


The Fascinating Technological Story... 


Because of an Exclusive and Important Calibration 
Breakthrough, the SUNWATCH is the FIRST 
WATCH IN HISTORY THAT 15 ACCURATE TO 
1SECOND PER MONTH! (That's 5 Times Better 
Than The Latest Quartz Accutron). 


Tiny Silicon Power Celis are the incredible Power 
Source; they're constantly being energized from 
natural Sunlight, Daylight, or an Ordinary Light 
Bulb while you're wearing your watch. 


Also, a Specialized Micro Circuit Computer has 
been electronically programmed to display the 
correct month and day with NO resetting for the 
next 123 years! 


è Natural Side- View Window lets you tell the time, 
day, and date without twisting your arm into an 
obvious, awkward position. 
è Four Varying Light Intensities built into the viewing 
window, which automatically adjusts to the avail- 
able light. Numbers are CLEARLY VISIBLE in 
Bright Sun or Pitch Black. 


è Exclusive "C/MOS Brain" Computer-On-A-Chip 
displays the correct month and date, PLUS it 
automatically adjusts the watch calendar for long 
and short months AND Leap Year until 2100A.D.! 


e Continuous Seconds Display — Useful for Pulse- 
taking, Stopwatch timing, etc. 


* Miniature Solar Cells are automatically charged 
by sunlight, daylight, even ordinary light bulbs — 
they last virtually forever. You never need to replace 
batteries. This advanced Power Storage System is 
of the same type installed in Communication 
Satellites. 


* Magnetically Operated Slide Bars activate SUN- 
WATCH's many functions, including hours, min- 
utes, seconds, day, date, month, speed control, 
seconds countoff, leap year. 


e Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates 
all energy cells, solar panels, quartz crystal, Com- 
puter-On-A-Chip, Readouts, etc. This makes SUN- 
ELE H the MOST INDESTRUCTIBLE WATCH 


è Completely Waterproof (You Can Safely Suspend 
It In Boiling Water for 30 Minutes!) 


FREE CUSTOM ENG RAVING: 


Ever Made. 


n aget i ah: 


е Shock Resistant to 5000 G's (Crash It Into a Rug- 
Surfaced Brick Wall at 90 mph without noticeable 
effect!) 


e Temperature and Pressure Resistant (Freeze SUN- 
WATCH in a block of ice for a year or Wear in 
Water 750 FEET DEEP without damage.) 


As you have read, SUNWATCH is truly the most 
revolutionary, the most remarkable watch ever 
made. Virtually a Perpetual Time Machine, Years 
ahead of the usual replaceable batteries, jewels, 
and tuning forks. You must see it for yourself and 
vou can do so at no risk whatsoever: 

WE ARE MOST IMPRESSED WITH THIS IN- 
CREDIBLE SOLAR TIMEPIECE, AND WE'VE 
SEEN HOW POSITIVE OUR CUSTOMERS HAVE 
REACTED TO OWNING AND WEARING IT, 
therefore we are making this offer available to the 
readers of this publication. TRY THE SUNWATCH 
AT OUR RISK. Then, if you decide to keep it, 
Save $69.05! 


SUNWATCH sells in selected stores for 5199.00 
But you can wear it at our risk for 15 days, then, if 
you're not completely satisfied, return it for full 
money back. No questions will be asked, and your 
refund will be sent out to you immediately! 


The Exciting SUNWATCH offers Split-Second 
Accuracy based on Solar Energy and Advanced 
Design Features, all packaged in a striking, con- 
temporary styled Timepiece that is Virtually Inde- 
structible even under the most severe conditions. 
The Perfect Watch of a lifetime for Business People, 
Professionals, Teachers, Athletes, etc. 


we 


At your request, each watch will be hand-engraved 
with your name (or any name you specify] to label 
and personalize it yours for a lifetime.) 


| relie 


| Limited Warranty is YOUR Protection 

| The Sun Watch is covered by a 2 year limited warranty 
issued b 

| the Synchronar 2100), and included with your watch. 


Riehl Time Corporation (Manufacturer of 


A copy of the warranty may also be obtained free of 
charge by writing to Starshine Group, 924 Anacapa 
St., Santa Barbara, Calif. 93101. This warranty gives 


| you specific legal rights, and you may also have other 


rights which vary from state to state. 


Tiny silicon solar cells gather and store energy from 
sun ight. daylight, even an ordinary lightbulb. What a 
never to replace batteries! 


NO RESETTING — EVER 


Micro circuit computer is programmed to display the 
correct month and day with no resetting until 2100 
A.D. 


CREDIT CARD ORDERS CALL TOLL FREE 1- 
800-528-605C. Ariz. Residents Call Collect 602- 
955-9710. 


MAIL THIS AMAZING NO RISK COUPON 
TODAY 


Stacshine Group. 


924 ANACAPA STREET, DEPT. 5-229, SANTA 
BARBARA, CA 93101 


O Please rush me SUNWATCH{(S) in smart, 
slimly-styled stainless steel — the same watch being 
sold in leading retail stores for $199.00 — for only 
$129.95 each. I will wear the watch for 15 days; then if 
not completely satisfied, may return it for a full 
retund. 

O Please send me SUNWATCH(S), gold plated 
with matching band — now selling in leading retail 
stores for $249.00 — only $159.95 each (saving $89.05). 
If not completely satisfied, return it for a full refund. 
Please add $3.95 per watch shipping & insurance. 
Enclosed is 5 Check or Money Order (Calif. 
residents add 6% sales tax). 

CHARGE IT: (Check One) 

Г] American Express O VISA (BankAmericard) 

Г] Master Charge O Diner's Club O Carte Blanche 


Credit Card & Bank # 
Issue Date Exp. Date 
Signature —. 


Name to be engraved 
Mame . 
Fuld rese LL 


City/State/Zip 
Starshine Inc , 1977 


CRAFTSMAN STOCKS 


From 1/64'"' veneer to 4'' thickness solid lumber 


HARDWOODS 


IC RE AND HOME WORKSHOP 
SS CATALOG 


+ 8 Pages of Pre-Cut 
Hardwood Clock Cases, 


Clock Kits, Clock Movements!] | 


OVER 4000 ITEMS 


Your complete source for fine 
woods . . . and everything you'll 
need for your wood projects! 
Hard-to-find Cabinet Hardware, 
Power Tools and Hand Tools, over 
100 picture frame moldings, in- 
lay kits, lamp parts, upholstery 
supplies. Complete stocks on | 
| hand for your convenience. Com- 
| plete Color Picture Guide shows 
color and grain. Mail Coupon for 
your catalog today! 


| NEW! cabinet and Room Cove 
Moldings. Mew Hardwood Cabi- 
net and Desk Trim! Stanley Power 
Tools at DISCOUNT! 


and still more 


CRAFTSMAN Wood Service Company 
Ш Dept. 8-58, 2729 S. Mary St., Chicago, IL. 60608 


a Rush new 152 page color catalog. | enclose 
50c for postage and handling. 


Name 
ü Address 


City State —— Zip J 
ШШ ИШ ЖШ ШШ EINE ШШ ПЕШ: NEN ИШ ТШ ИШ 


AMATEUR 
MACHINIST 


WILL FIND ABSORBING 


PROJECTS 


IN EACH MONTH'S ISSUE OF 


LIVE STEAM MAGAZINE. 


THE PAST YEAR INCLUDED 
ARTICLES FOR BUILDING 

A FILING MACHINE 

COLLETS FOR ATLAS 6" LATHE 

INDEXING ATTACHMENT 

MATCHED MILLING VISES 

MATCH PLATE VIBRATOR 

MODIFYING A 6" BENCH GRINDER 

PROPANE TORCHES 

TAP CADDY 

TAPPING JIG 

TOOL HOLDER FOR 9" LATHE 
AS WELL AS ARTICLES ABOUT 

ALUMINUM DIP BRAZING 

CASE HARDENING 

ELECTROLESS NICKEL PLATING 

NYLON MDS BEARINGS 

SHARPENING LATHE TOOLS 
AND MUCH MORE. MANY BACK 
ISSUES STILL AVAILABLE. DON'T 
MISS THE MATERIAL THIS YEAR... 


SUBSCRIBE NOW! 


$14.00 PER YEAR IN U.S.A. 
$16.00 PER YEAR, OTHER COUNTRIES 


LIVE STEAM 


BOX 581-P — TRAVERSE CITY. MI 49684 
for CREDIT CARD ORDERS ONLY 
call toll-free day or night 1-800-824- 
7866, ask for operator 53. In California, 
dial 1-800-852-7757 


I 


MAKE EXTRA 


CASH IN 
SPARE TIME 


New, All-Gear 
MAGNATRAC | 


More efficient dozer power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
A scape projects. Up to 16 
` ge; hp. Over 30 attachments 
ae incl. all garden tools, dozer 
^ blade, hydraulic loader. Fac- 
tory direct savings. Unique, 
popular, EASILY ASSEMBLED 


—— L| < Lu Lu LI 


i 
|| TRUCK KIT, Dept. P$58, Cedarburg, Wis. 53012 
i [] Catalog showing Crawler Tractor Kit construc- 
і tion & uses (specify Magnatrac or Mini-Dozer) 
- — 50g. Both Catalogs — 75g. 

| [] Plans for fabricating a Crawler Tractor Kit 
| from local materials (specify Magnatrac or 
1 Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
| funded on any purchase). 
| МАМЕ _ 
I ADDRESS 
і 

1 


г — Build on unbuildable land with" == 


ENVIROSCOPE. 
| Low Flush or Waterless Toilets to solve | 
| your sanitation problems. _ P | 
LICOMPOSTING—WATERLESS . "^ ` 
TOILET SYSTEMS | 
* For Rural & ! 9n Homes ; 
i * Conve KIRE Human Waste into Humus | 
| • Odor Реве... * 4 {о 6 Person Capacity | 
OLOW FLUSH TOILET SYSTEMS 
| * Anywhere where sewage or water is a problem. | 
| * Unlimited Capacity * Low Cost i 
OVACUUM TOILET SYSTEMS 
l * Industrial Applications * Unlimited Capacity | 


* Marine Applications ' e Flexible 


ENVIROSCOPE, INC. | 
"Products to preserve our environment and | 
our most precious resource— Water" 
2855 E. Pacific Coast Highway | 
| Corona del Mar, California 92625 | 
(714) 673-7774 Т5 
[name ў 
ADDRESS | ; 
CITY STATE |... ZIP 
| — — FREE BROCHURE * CUT & МА == d 


TIRED OF HIGH ELECTRIC BILLS? 


THENBUILD A y 
p 
MED 


YOUR OWN 
ENERGY 


SYSTEM 


FOR DOMESTIC HOT WATER 


We'll show you how with complete plans and easy to 
follow instructions. Basic design has a 50 gallon 
storage tank that works in harmony with any electric 
water heater. (Vo electrical wiring — works in al 
climates — hooks directly into present water lines, old 
homa or new). Build entire thermosiphon system, 
solar panels too, for only a few hundred dollars and 
cut monthly electric bills up to 20%. Solar enery is 
not complicated, Send $14.95 for plans and in- 
structions to: RIVENBARK ENGINEERING, Р.О. 
BOX 512, BURGAW, NORTH CAROLINA 28425. 


212 | POPULAR SCIENCE 


DL а 
iow he 
D 


1 
TEN М 
i a 
ay c M E ees 
wee DEC NS S мт 
naM Г, тн mt hi h. „һи. ow E mL enu 
та is a T ч тн, | 
5 T * E LE 
T "a Be i , zal — 
E үк ^ А лу ‘a E 
ча ۴ 4 ^d s ^d A ы 
' T \ 3 ht RSS 
" М 
ف‎ T ^ T; 
Жы к. 
1 
= 
i.a 


Te My reden E x 
Mns Er s. a Жин ту. NOTIOR 
5s ^ * 
er Ve v тыта a 
LA Е A Wu m AS, 


| MUS 


Use STRATE-CUT Cutting Guide with 
| any portable circular saw, jig saw or | 
router. Extends to B'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4х8 sheets down the center; trim 
1/16” off a door. Make precision 90° 
Cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 

this sturdy aluminum tool works: 


, = 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3). C-clamps (4) attach guide 
to work. Tool follows guiding edge (5). 
Clamps and illustrated instructions in- 
cluded, only $19.95. We pay handling 
and shipping. Send check or М.О, to: 
R.A.K. PRODUCTS, Department 5-20 
Box 23426, Milw., WI 53223. MONEY 
| BACK GUARANTEE. Wis. Res. 4% tax. 
U.S.A. ONLY. 


Put it together 


Gothic Arch greenhouses, prefab- 
ricated of top-quality redwood and 
fiberglass, are economical and 
easy to assemble. The beautiful 
arch design is solar efficient and 
allows spacious, year ‘round gar- 
dening. А permanent greenhouse 
also increases the value of your 
property. Many sizes to choose 
from starting at less than $650. 
Write for free catalog and "Practical 
Guide for Greenhouse Selection." 


Gothic 
Arch 


Greenhouses 


Dept. Р5-5 
P. O. Box 1564 
Mobile, Al. 36601 


RAIGHT with 


Y 


INCREDIBLE PRICE BREAK! 300,000 SOLD AT $12.95 TO $14.95 


SUPER 


NEW 
LOW PRICE 


FOR 14” DRILLS 


CASE-HARDENED 
STEEL. (NOT 
CHEAP PLASTIC.) 


` does hundreds of big and little jobs 
on all surfaces— furniture, metals, 


masonry, autos, boats—without 
sanding, burning, scraping or 
harmful chemicals! 


SAVE $2 MORE! 
| TWO FOR $4 554 | AND WARRANTY 


STRIPPER 


Powers Paint Off 
FAST! CLEAN! EASY! 


Amazing price break lets you buy Super Stripper for 
far less than ever betore! 

Works on a new principle (30 flexible carbon alloy steel 
fingers produce up to 75,000 stripping strokes a minute) 
to do the job cheaper, safer and last a lifetime. Made of 
solid steel. High-speed “whipping action" makes paint, 
rust, scale vanish as if by magic! 

SAFE TO FINE FURNITURE when used as directed, Leaves 
a satin smooth finish, ready for paint or stain. No sanding 
needed (won't raise wood grain as liquids do). 


| The Professional Partner for your бире! Stripper! 
Te NEW! SOFT GOGGLES 


Invaluable when using any power tool. Full-visi- 
bility lenses of high-impact plastic placed in a soft 
face-fitting frame of ventilated flexible plastic —with 
extra wrap-around protection at sides and top. Ad- 
justable elastic headband fits all. Featherweight, for 
extra comfort. $2.45 ppd. (A $5.00 value.) 


FULL INSTRUCTIONS 


INCLUDED— 
| _. | SATISFACTION 
(WE PAY POSTAGE) GUARANTEED! 


ONLY 


танна ста RUSH ORDER COUPON — — — — 7] 
JOHN STURGES Dept. 55-3 
49 Riverside Ave., Westport, CT 06880 


Please rush........ SUPER STRIPPER(S) @ $7.77 ea., plus 
$1.12 handling. Sorry, no CODs 

Order: O COARSE for big jobs ÛJ FINE for furniture 

0 Save $2 more! Order both LJ for $15.54 and we'll pay postage. 
Also rush __ SOFT GOGGLES @ $2.45 ea. ppd. 
Special: O 2 Strippers (coarse & fine) plus goggles only $20 postpaid. 
Enclosed is $....... Da (Please add applicable sales tax.) 
CHARGE: O BankAmericard/Visa J Master Charge 
Interbank #................. 


س 


Ail Е Date 

PRINT NAME 

ADDRESS | rc om 

ol — co ——— — — 
E. (9 The John Sturges House, Inc., 1978 


'—— — wu  Dealers' Inquiries Invited. === 


Planer Molder Saw 


cal T е О L S 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. , « You can own this power tool for only $50 down. 


| . SEND FOR 
30-Day FREE Trial! EXCITING FACTS 


NO OBLIGATION-NO SALESMAN WILL CALL 
BELSAW POWER TOOLS CO. 


RUSH COUPON ^ 
TODAY! Med city, "Me. A11 


| o BELSAW POWER TOOLS ! 
| jack saw; 9298 Field Bldg., Kansas City, Mo. 64111 : 


ju YES Please send me complete facts about i | 


PLANER — MOLDER —SAW and 
- details about 30-day trial offer. 


QUALITY 
GRANDFATHER 
CLOCKS AT 
FACTORY DIRECT 
PRICES. 


m Completely finished 
and assembled 

@ Kits with pre-cut 
parts 

ш Beautiful solid 
woods (walnut, oak, 
or cherry) 

m Solid brass West 
German movements 

B Other clocks 
available 

= Prompt delivery 
Money back 
guarantee 

Send for free brochure. 

Telephone inquiries 


welcomed. 
205/943-8839 or 943-1244 


on Request. 


CLOCK COMPANY 


P. O. Box 998, Foley, Alabama 36535. Visit 
our showrooms, Highway 59, South of Foley 
and Highway 98, Fairhope, Alabama. 
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Dealer Information Available 


Experience the thrill of flying 
your own personal copter. The 
Sunbird is inexpensive, easy to 
build, and easy to fly. Operates 
like a car with a steering wheel, 
accelerator and brake pedals, 
and enclosed comfort. 


Send $6.00 for our Information 
Kit, complete with specifica- 
tions, F.A.A. procedures, in- 
flight photos and prices. 


PRR à& b B B B b b à À à B B à » à B à à M M M NM €" wm m wm m *" wm à «" ш ш 


* Send $6 Now! 
- Name 


Address 
City — 
Sun Aircraft Corporation 


‚ P.O. Box 233, Dept. PS578 
. Hopkins, Minnesota 55343 


“Ingenious” 


— Richard Day, 
Popular Science 


the Kinetico twin-turbine softener 
as he wrote about it in the October 
issue of Popular Science. 

The unique Kinetico system is 
fully automatic and uses no elec- 
tricity. It works on the kinetic ener- 
gy of flowing water, assuring years 
of precisely reliable and efficient 
water softening. For more informa- 
tion on this remarkable product, or 
to learn where to buy it, write: 

Kinetico, Inc. 
Box 193-A 
Newbury, Ohio 44065 


State — Zip_ 


- & m s 5B s E NM HN аш B d B B P EE 


ALL NEW GUIDE'N SCRIBE 
ELIMINATE SPLINTERING „< | 
ON PANELING | 
AND DOORS! == 
Clean — >, 


Ж 
a 
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WITHOUT “МТН. — — .SCOREs, Ss 
SCORE |. SCORE BEFORE ^ | 
il iom d 


ES S CUTTING x М 


Suus x9"  USETHIS М” 

| REVOLUTIONARY DEVICE 
for short and long cuts, cross-cuts, 

angle- cuts, tapers, bevels, scores & grooves 


CHECK THESE FEATURES... 
A One Special 
scribing 
NS » Device s 
Two efficient (out-of- e umi : 
the-way) CLAMPS with 7 у 
instant adjustment 4 ^ ^C RUBBER FOOT 
гот 0" toz? «^; PROTECTS 
Two 5' GUIDE BARS with SURFACES 
CONNECTOR for cutting up to 10' lengths. 


Circular Saws, —. >> 
& Matte knives 


канашы — سي‎ == 


All included in special $2095 plus $2. 
introductory offer at... postage and 
Packed in sturdy carrying case, — "andling 
Satisfaction Guaranteed. . Order Today! 


Send your check or money order to: 
PENN/SCARF MANUFACTURING, Dept. S-2 
561 W. Covina BI., San Dimas, Ca. 91773 


Cal. residents add 6% sales tax 
Offer good in Continental U.S. only 


SOLAR-PROP 


A compact unit utilizing a solar cell 
to convert sunlight to electrical en- 
ergy. [he electricity thus produced 
powers a motor which turns a pro- 
peller. Will work on cloudy days or 
under a light bulb. This ts a unique 
and sophisticated gift. It is ideal for 
science-minded persons, teachers 
and executives. A real conversation 
piece. 


Introductory Offer 


$19.95 


SEND... SOLAR-PROPS @ $19.95 EA 
TN residents add 6% Sales Tax 
TOTAL 


NAME 
ADDRESS 
CITY 


STATE 5 a: ee E 
P&S ENGINEERED PLASTICS, INC. | 
10600 Dutchtown Drive, Dept. PS | 
Knoxville, TN 37922 


Ы! 


А 


МОТА DRUG 


Amazing "Burn-fat-by-the-hour" program 
Developed by Doctors at Boston Medical School 


BURNS AWAY MORE FAT EACH 


24 HOURS THA 
RAN 14 MILES A DAY! 


Incredible “Crash-Loss’’ Breakthrough Reported in America's Leading Digest Works So 
Fast You Can Actually Measure the Difference In Your Waistline In Just 24 to 48 Hours! 


Yes, LOSE up to 6 POUNDS the first 48 
HOURS — LOSE up to 12 POUNDS the first 7 
m — LOSE up to 4, 5, even 7 POUNDS 
MORE the next 7 days — and continue to 
burn away as much as 7 to 9 pounds more 
fat every 2 weeks thereafter, (if you still 
need it). . . until you've finally lost 50 — 
70 — 100 pounds OR MORE . . . without 
fasting, without constant willpower, without 
constant pangs of hunger or a single moment 
of body-racking exercise! 

Recommended by the U.S. Government's 
very own doctors to members of Congress who 


want to lose weight fast . . . Hailed as the 
weight-loss ‘'breakthrough of the century"' 
by leading medical journals . . . here at last 


is the most effective NO-DRUG program for 
FAST — INSTANT — PERMANENT LIFETIME 
WEIGHT-LOSS ever made available to the 
public without a prescription! 

WORKS 50 FAST THE FIRST WEEK ALONE 

YOU LOSE AS MUCH AS 17: TO 2 POUNDS 
OF BOTH FLUID AND FAT EVERY 24 HOURS! 
Direct from the pages of medical journals 
and America's leading digest magazine come 
reports of an incredible “fat burning'' break- 
through by medical researchers at one of 
Boston's foremost medical schools! Reports 
of a new ''crash-loss'' program (featuring a 
remarkable natural substance) that safely yet 
surely steps up FAT-BURNING METABO 18M 
. . . forces your system to ATTACK bulging 
pockets of fat . . . and starts to shrink and 
burn that fat in just a matter of hours! 

Yes, from one of New England's leading 
medical centers comes the new SUPER FAT- 
BURNER usd to turn up your "inner furnace" 
. . . unlock those clinging pockets of fat 
. .. break them down SO FAST . . . you burn 
off excess bulge at the unbelieveable rate of 
up to 6 POUNDS of both fluid and fat GONE 
the very first weekend alone! 

Think of it! You actually burn away more 
fat each 24 hours than if you ran 12 to 14 
miles a day! Lose more inches each week 
than if you did 300 sit-ups each morning 
and 300 push-ups each night! Actually LOSE 
as much as А FULL SIZE THE FIRST 7 DAYS 
... and from 3 to 5 inches off your waistline 
ihe very first month! 

That's right! Weight-loss results and 
inches-off wonders that absolutely stagger 
the imagination. Just look: 

U.S. ARMY OFFICERS LOSE WEIGHT 3 
TIMES FASTER THAN EVER BEFORE! 
Case History #1: When medical researchers 
in Boston, New York, Philadelphia and Los 
Angeles first tasted this new hi-amino con- 
cept on a scientific weight-loss program ок 
they reported astonishing results of as much 
as 12 POUNDS LOST IN JUST THE FIRST 7 
DAYS! — 16 to 18 pounds gone by the end of 
week number two — and most mind-boggling 
of all — U.S. Army Officers actual Y osing 
weight 3 times faster than ever before! As 

much as 50 POUNDS GONE, like that! 

WAISTLINES SHRINK UP TO 3 INCHES 

IM 7 DAYS — A FULL 5 INCHES 
SMALLER IN A SINGLE MONTHI 
Case History #2: When first rumors of this 


| science 


ness, includi 
approach to t 


IF YOU READ NOTHING ELSE — READ THIS! 


What you see on this page is the announcement of the latest breakthrough by medical 

n the war against fat. Developed at one of Boston's leading medical schools, the 
incredible weight-loss results this new "'crash-burn'' program delivers are so astonishing 
(average loss 57 105.) it has been featured in every leading medical journal . . . given 
| headline coverage in the medical news columns of many major newspapers. Aside from — 
| ABSOLUTE STARVATION — there is no surer, faster, more effective way to slash away 
pounds and inches than with this Boston Medical Schoo! discovery. 

However, before starting we advise you to consult with your physician to be sure you 
are in normal health and your only problem is excess weight. Individuals with gout, heart 
disease, diabetes or pregnant women should not use it at all. As a matter of fact, we 
insist that you show this entire program to your family physician. . . have him check you 
regularly to make sure you're not losing too much, too fast . . . and advise when you've 
lost enough. See if he doesn't agree that the ‘‘THERA-SLIM-100"' road to Lifetime Slim- 
the recommended progressive daily toneup, Isn't by far the most effective 
e conquest of excess weight ever developed by medical sclence. 


medical breakthrough leaked out to profes- 
sional actors, actresses and celebrities . . . 
they immediately rushed to the offices of 
America's leading weight-loss specialists to 
get their hands on this “magic compound"; 
and no wonder! Because the first week alone 
they carved away as much as 2 pounds a day 
... 13 pounds a week . . . were forced to 
take in their belts 3 notches smaller in just 
10 days! 


DOCTORS REPORT: AVERAGE LOSS — 
57 POUNDS! — 
Case History #3: But most significant of all 
... When universities, hospitals and medical 
schools, (such as New York's Leading Medical 
School and Cleveland's largest hospital) 
tested this newly discovered ''crash-loss pro- 
gram'' on patients who all their lives had 
been hopelessly overweight . . . they re- 
ported astonishing losses of as much as 2 
pounds a day at the start . . . 20 to 30 
pounds a month . . . as much as 70 pounds 
lost over a single summer season! — by 
simply stepping up their fat-burning metab- 
olism and burning, melting, oxidizing 50, 70, 
100 pounds of hard-set fat . . . FASTER, 
SURER than they had ever dreamed possible! 


WORKS LIKE "POWDERED HEAT" — 
MAKES YOUR INNER FURNACE BREAK 
DOWN BODY FAT! 

What is this wondrous new development that 
helps safely stimulate fat-burning metabolism 
and shrink your body's fat cells the moment 
it starts working in your system? It is a 
totally new concept in the war against fat. 
An ANTI-FAT WEAPON unlike anything you've 
ever seen, or tried in your life. A FAT- 
BURNING aid that helps you convert body fat 
to body fuel AUTOMATICALLY .. . and EVAP- 
ORATE excess pounds and inches starting the 

very first day! 

Think of it! A medically proven formula 
that is such an effective reducing aid . . . 
that when combined with the food you eat on 
this ''crash-loss' program . . . burns off as 
much fat each 24 hours as if you jogged up 
to 14 miles a day . . . or played 3 hours of 
tennis in the most brutal haat! 

The name of this wondrous amino formula 
is '"THERA-SLIM-100'' and here is precisely 
how you use it to win the body and figure of 
your dreams as you: 

LOSE UP TO 4 TO 6 INCHES OFF YOUR 
WAISTLINE 
LOSE UP TO 2 TO 5 INCHES OFF YOUR 


HIPS 
LOSE UP TO 3 INCHES OFF YOUR 
THIGHS 

LOSE UP TO 4 INCHES OFF YOUR 
BUTTOCKS 

LOSE UP TO 4 INCHES OFF YOUR 


STOMACH 


and as we've said before, starting not in 
weeks, but in mere days. | 

HELPS YOUR BODY CONVERT STORED UP 
FAT TO BURNED UP ENERGY! At this very 
moment — having read this far — you are 
but one short step away from LIFETIME IM- 
MUNITY TO FAT! Now comes your FINAL 


Г 


GIANT STEP into a whole new world of LIFE- 
TIME SLIMNESS. 

Of course, there is one thing you must 
keep in mind. With the '"THERA-SLIM-100'' 
way to LIFETIME SLIMNESS you cannot 
gorge yourself on all sorts of fattening 
foods, candies and desserts. Mot that 
you'd ever want to, because with 
"THERA-SLIM-100'" — due to your 
new, stepped up metabolism — 
besides enormous weight-loss you 
also experience a loss of hunger. 
Which makes it one of the easiest 
ways to lose weight fast. Now 
here's how simple it is: 

STEP #1 — YOU EAT 

In addition to the wide and 
tasty selection of food you en- 
joy morning and night, (all sci- . 
entifically programmed to < 
help maintain a high-level Y 
of FAT BURN-OFF)... : 
STEP =? — YOU ro. nd 
TAKE ''THERA- gg - 
SLIM-100'' hi и 
amino compound. 

Once a day, you take 'THERA-SLIM-100"' 

in a glass of water, (just like refreshing fruit 
juice). This hi-amino intake helps keep the 
fat-burning chain-reaction going ALL 24 
HOURS OF THE DAY — NON STOP 
STEP #3 — YOU HAVE AUTOMATICALLY 
STEPPED UP YOUR FAT-BURNING METABO- 
LISM — SO YOU AUTOMATICALLY BURN OFF 
EXCESS WEIGHT! 
. In virtually no time at all, you make your 
inner furnace accelerate fat burn-off. Safely, 
gently, yet surely you cause a gradual change 
in your fat-burning metabolism as you ‘‘rev- 
up” that inner furnace. 

The result: Your body begins to eliminate 
stored-up fat and fluid at a rate so incredibly 
fast, the very first weekend alone YOU DRAIN : 
AWAY AS MUCH AS 5 OR 6 POUNDS! E 

In short, with the "'THERA-SLIM-100"' a 
weight-loss program, you force your body to 


automatically convert body fat to body fuel 

. . automatically shrink fatty cells . . . 
drain off excess flab . . . flush it right out 
of your system ONCE AND FOR ALLI 

Never before has medical science offered 
you a surer, faster, more effective weight- 
loss method, (short of total fasting) than this 
super fat-burning breakthrough developed at 
one of Boston's Leading Medical Schools. 


THE FACTS ARE IN! THE RESEARCH 15 
DONE! THE INCREDIBLE WEIGHT-SLASHING 
RESULTS HAVE BEEN PROVEN BEYOND A 
SHADOW OF A DOUBT BY MEDICAL SCHOOLS 


— HOSPITALS — DOCTORS — AND SCORES 
AND SCORES OF OVERWEIGHT PATIENTS! 
NOW THE FINAL STEP 15 UP TO YOU! 
REMEMBER: You must see dramatic results 

in just 24 hours — results you can measure 
with both your scale and your tape measure 
. . . you must lose: 

up to 6 ibs. the first 48 hours 

up to 12 Ibs. the first 7 a 

up to 7 Ibs. more the next 7 days 


or it costs you nothing! Simply return within 
10 days for full refund (except postage and 
handling, of course). Act now! 


(D 1978 American Consumer, Inc., Caroline Road, Philadelphia, PA 19176 


PENN-BIO, PHARMACALS, Dept. JPD-548 
Caroline Road, Philadelphia, PA 19176 


course). 
CHECK OFFER DESIRED: 


[] 
Amount enclosed 

money order, no CODs please. 
CHARGE IT: (check one) Exp. Date 
[Г] BankAmericard/Visa 

American Express 

redit 

Card # 


Name 
Address 


City 
54 80 


p HEHBENBEHENHHENEEBNHBEBENEBEEESBHEREEBEHEEBHEENEEHEEBBESEBEHENBRBESEHEBEBFERBRBBHR 


Yes, | want to burn away excess weight fast and permanently with this doctor's 
: pasigas” program featuring amazing new high-amino compound ''THERA-SLIM- 


Please rush me the offer | have checked below. If not delighted, | may return it in 
10 days and you will refund the full purchase price (except postage & handling, of 


C] (#009) Full 10-Day Supply . . . only $7.95 plus 50€ postage & handling. 
LJ (#017) Full 15-Day Supply . . . only $10.95 ; 
[] pac Full 20-Day Supply . . . only $12.95 plus $1 postage & handling. 
3:033) Full 30-Day Supply . . . only $17.95 plus $1 postage & handling. 
| ЖР DE 


"Dj Master Charge 
Bank Number 


ssasssasasESEARSasssassa Civ. of American Consumer, ІПС, веваввававвававвавававвевев 


твавваввваванвававааававве MAIL NOÜ-RISK COUPON TODAY 8384224228323858233592392005 


plus 75€ postage & handling. 


PA residents add 6% sales tax. Check or 


—— —— — cm 


Apt. # 
State iip 


Need Extra Lash? Start А Profitable 


Want to Be 
Your Own Boss? 


Saw Sharpening Business 
s ? of Your Own — Іп Sparetime 


Turn your spare hours in the evening or week- 
ends into extra dollars, this proven practical 
way —Start your own money-making sharpen- 
ing business— No selling or canvassing — No 
experience required. You can do it automat- 
ically with the Foley Saw Filer. 


Beginners Earn Up to $8 an Hour 


People. just like vourself. all over the United States are 
making extra cash $50 to $90 a week —right now in their 
spare time. "My sparetime saw filing business has made me 
$952 these first few months,” says R. T. Chapman. Many 
start part-time, find it so profitable that they build vear- 
round service business. You can, too, simply by following 
easy Foley plan. 


We Finance You 


No franchise fee. You can start in this profitable business 
with minimum investment. Payments can be made out of 
profits. 90g of every $1 you earn is clear profit. Easy to earn 
$5 to $8 in sparetime. No need to carry stock, no canvassing 
necessary. We'll show you how to get started. 


"MANUFACTURING COMPANY - 
` Foley? 1049 Foley Building 
Minneapolis, Minnesota 55418 
CALL TOLL FREE 1-800-328-7140 


Send more information on Saw Sharpening Business. 


e 

ening equip я 

or you automatically: | et Name 
it at in your basemen 

it u 


Sharpen 
and crossc 


Addfê§%_ PHONE 


garage. 


сае  — p 


Plant a THINK TANK anywhere 


and watch the minds grow! 


home-office-school-park-club-churches-laboratory 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


(including West 

German movement) 
* Heirloom quality 
e Solid 3/," hard- 

woods: black wal- 


nut, cherry, ma- 


Unique instructional games designed by university 
professors to make learning fun through brain-to- 
brain action. Beginning games can be mastered by 
young children — final games will challenge intelli- 
gen! adults. These are the famous GAMES ‘FOR 
THINKERS from WFF 'N PROOF Publishers. 


hogany, oak WFF 'N PROOF (logic) 13.00° 

e Easy to assemble, QUERIES ‘N THEORIES (sci. & lang.) 13.00* 
parts pre-cut EQUATIONS (mathematics) 10.00* 

е Solid brass West UN-SETS (set theory) 10.00* 
German chiming PROPAGANDA (social studies) 11.00* 
movements ON-WORDS (word structures) 10.00" 

e Money back CONFIGURATIONS (geometry) 6.75" 
guarantee TRI-NIM (problem solving) 5.75 

e Factory direct REAL NUMBERS (arithmetic) 2.25* 
А WFF (beginner's logic) 2.25* 
prisas OWIK-SANE (topology puzzle) 2.25" 

* Prompt shipment TAC-TICKLE (pure strategy) 1.75* 

MASTER CHARGE and TEACHERS MANUAL 1.25" 

MEDITATION GAME (pure strategy) 2.25* 

ACCEPTED THINKERS BOOKENDS 16.00" 


Write for FREE 
color catalog 


EMPEROR 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 518 Emperor Industrial Park 
Fairhope, Alabama 36532 


Complete 13-Kit THINK TANK & Teachers Manual 
with Bookends 96.50" 
without Bookends 86.50" 

"includes postage and handling charges 

Order from: WFF 'N PROOF 
1490-PK South Blvd. 
Ann Arbor, Michigan 48104 


Fully guaranteed. Dealer inquiries invited. 


Gifts that are a COMPLIMENT to receive! 


216 POPULAR SCIENCE 


| AIR PISTOL only 0 95 


а — — ——————------  _  _————- _к_к_—— 


HI-COMPRESSION 
22 CAL- PELLET FIRING 


| ; i La E Рес A 
— maf 


* No Permit Required | 

* Purchaser must be over 21 A. 

* FREE: 50 rounds of Reusable 22 Cal 
Ammo and a Supply of Targets 


This high compression air pistol slams eight 
hard-hitting 22 cal. pellets into its target without | 
reloading. Just snap back the bolt, turn the 
cylinder and you're ready for the next round. A 
molded hand grip, long barrel, and ring sight 
provide unusual accuracy and comfort. Only 
$9.95 plus 75d for postage and handling - if CO 


| send $2.00 good will deposit a postman the 


velita ent eee charges. F ammo and | 

argets Included. State age when ordering. Not 

sold in N.Y.C. " е 

Honor House Dept. 97АР75, Lynbrook, N.Y. 11563 
N.Y. Res. add appropriate sales tax 


Great Enerqy 
Crisis Opportunity! 


The popularity of wood burning 
has generated tremendous demand. | 


Be self- sufficient now. 
Send for Free Booklet. 
i August West Systems. Inc. 
Bux 553 [. Westport, È I MAARI 


Save on storage costs, repel moths, resist 
mildew, and prolong the life of valuable 
woolens, furs and other garments. You'll 
love the aromatic cedar fragrance of 4' by 
8' G&K 10096 Cedar Closet Panels. Send 
for full color booklet with instructions for 
4 different cedar closets! 


Please send 
Aromatic 

i Cedar Closet 
instruction book to 


i Name — 


i CRY — State Zi. 
i Please enclose 25* for postage and handling. 


GILES & KENDALL 


P. O. Box 188 
Huntsville, Alabama 35804 


| 

| 

| 

i Address IET { 
{ 

f 

| 

{ 

і 

| 


MIGHTY 4-02. SPY SCOPE 


ELEVEN TOOLS IN ONE! 


Storage slots 
for 3 bits 


Ratchet Screwdriver Ў, MN ДЕ 
and Socket Set вае > g^ bits эн 


$4495 


A miracle 8 power—with the panoramic view of a 
full-size binocular! The magic of powerful optics at 
your fingertips wherever you go. The 8 power 
Bushnell (Baush & Lomb) Pocket Scope is great for 
travel, hiking, nature study, spectator sports, and 
theatre. 437° field at 1000 yards. Use lens 24 mm 
ny itself as a close-up magnifying glass to study 

amps, coins. Use for many other fascinating ad- 
ventures. 31%” long, weighs only 4 oz., fully coated 
lenses. Complete with handsome zippered carrying 
case and wrist strap. Only $29.95 plus $2.00 p&h. 


send Check ог М.0. 15 day money back guarantee. 


| | Dept. PS-58, 1864 E. US-23 
J. W. Holst, Inc. T Tawas, Michigan 48730 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to operate three ONLY 
phase motors 14 thru 7% horsepower from 220 volt 95 
single phase power sources. Rugged — heavy duty 39 
— patented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 


* Built-in ratchet driver works faster 
than conventional screwdriver e Large 
2" dia. handle increases turning power, 
reduces fatigue + Smooth ratchet ac- 
tion makes it safer to use, keeps bit Adapter 
firmly in place on the screw * Built-in 
magnet holds bit securely in place on 
7" driver, magnetizes tip so screws 
aren't dropped * Ratchet control — 
forward, reverse, lock 


Complete 
Postage paid 


399999 


s sockets from 3/16 to 1 2" 


iB handyman jobs. Not | à , 
ike other screwdrivers, | 


item. Packed in poly bag. 


A must for repair work or do-it-yo 
a gadget or toy. Doesn't twist or pum 
eliminates gouging. Makes a great gift 


4 steel bits—2 for slot heads, 


IMMEDIATE SHIPMENT FROM STOCK 2 for Phillips heads 
UNCONDITIONAL 30-DAY MONEY BACK GUARANTEE 


RONCO PRODUCTS, Dept. P358, Box 234, North Aurora. Illinois 60542 


Rte. 2, Box 455C, M la. Ў 
T 2, Box 465C, Maitland, На. 32751 Tel. 305-852-3038 Please send __ Screwball Ratchet Driver sets @ $14 95 each complete. postpaid Illinois residents | 
3 TA ALL о | ETO add 5% sales tax Canadian residents add 50¢ per order. | 
| ССК САВ Г] Check enclosed О Money Order enclosed О Charge my Visa (BankAmericard) 
(TIRES: Фл Г] Mastercharge О Company Р.О Number л) کے‎ | 
ҮШ q^ Card Number LL [[[.'1 e BankNumber——— .--—--—-—. Exp. Date CC i 
BEN usr us prove IT TO rou | TEM i 
Г. ...WRITE US TODAY... UN ae ыы с шшш шыш ааа چ س‎ 
Send for your FREE catalog! дааа О бае... AP ! 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


HOW TO SOLVE SLEEPING PROBLEMS 

Create your own world of comfort and re- 

| laxation with a Marpac Sound Conditioner— 

з system that produces natural sounds such 

as ocean surf, wind and rain to mask back- 

ground noises that interrupt sleep and con- 
centration. 

Marpac Sound Conditioners are being used 
by thousands of people, including light sleep- 
ers, shift workers, travelers, hospital pa- 
tients, students and children who need un- 
interrupted naps. 

Completely self-contained, the units are 
U.L. listed and use minimum electricity. 
Prices range from $27.00 to $130.00. Write 

| or call for complete information. 
MARPAC CORPORATION, Dept. PS5 
507 Blue Clay Rd., Wilmington, N.C. 28402 
919/763-7861 | 


The Experts on Affordable 


Electric Vehicles 
Wer: 


Hundreds of Belsaw lus alet men 
have succeeded in this fascinating 
and highly profitable field . 


YOU Can Do It Too! 


Never before have money-making apportunities been so FR E E 
great for qualified Locksmiths, Now lucrative regular 

lock and key business has multiplied a thausandtold as Р [| 
milhons seek more protection against Zooming crime BOOKLET! 
Yat there's only one Locksmith for every 17,000 people! um ~ 
Train FAST at Hame = Collect CASH PROFITS Right Away. 


, Quat K 
You're “in business ready to earn up to $12.50 an hour Folie m 
afew days after you begin Belsaw's shortcut Training, "KEY? 
Take advantage of today's unprecedented opportunities 


ELECTRIC ENGINEERING 


Post Office Box 1371 
East Lansing, Michigan 48823 


SOLAR . BOOKS 


X 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


in Lacksmithung for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it, So can YOU! All 


tools plus profesional Key Machine mwen you wiih 
course. These plus practice materials and equipment. 
plus simple, illustrated lessons, plus expert supervision, Tells how you Quickly 
Rlys business-building guidance will enable you ta KEEP train to be you! own boss 
THE MONEY COMING IN! Ideal for retirement—good ; ; 
jobs too, SEND FOR EXCITING FACTS—No Obligation! ("2 Profitable Sparetime 


49 ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! ar. Fulltime business of 
: e METHANE || ро xev Os a aysh Send for your 
PUBLISHERS MACHINE a E; of rem сору today! 
Thes YOURS " j “е 
precision М © WIND || rx uw 3 


Flight 


Glasses are now b A MONEY BACK | amu" MEM, Study Council 

available to the public : GUARANTEE | Cen Aa NO RISK BELSAW INSTITUTE 

fer aniy SVS Г уди RUE n yat ye1 aver SED AND OTHER || паат", TRIAL! 1198 Field Bldg. 
Handcrafted, hese glasses lealure hardened: metal ENERGY RUSH COUPON! «n, Kansas City, MO. 64111 

frames (in your choice of gold or silver). Impact-resistant, SOURCES 


polished glass lenses, And selective ray-screening 
capabilities (a must for pilots, great for you) IFREE! BELSAW INSTITUTE 


I 
є: 119B Field Bldg., Kansas City, Мо. 64111 


Your satisfaction is guaranteed. 1! ded t find that your | AT LAST! n ow 
new Flight Glasses are worth more than $9.95, simply mail | were | "Keys " 
them back within 30 d ays. Your money will be TEILE All significant books on solar energy available by mail D » Please rush FREE Book "Keys fo your Future." | 

To order, send check or money order (include $1. tor from a single Source. Send for our comprehensive cata- E. | | 

ostage and handling) to Precision Optics, Р.О log. Including solar energy conversion tables and detail- p.e маме : 
30x 14006, Section A, Atlanta, GA. 30324 (Ple ase spec- ed descriptions of most books. Send *2.00 for catalog. П Taisho І 
е ok ога silver {гг ames ) SPECIAL: Order now and get Refundable. i Tener in ADDRESS 
MWO FAIR for only $18 plus one dollar handling charge ENERGY BOOKSTORES, Dept. PS-26 1 аж 
і from the 


| 
io ——— 
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4525 Comber Ave., Encino, CA91316 


A LIMITED OFFER FROM PRECISION OPTICS 


Build the Clock 
You Most Admire 


$3920 


$3.00 Postage 


Solid 

Red Oak 

24" Store 
Regulator 


Saint Charles Regulator 


Easy to build, attractively priced. Updated with a 
reliable battery pendulum movement. Case parts 
are made of solid American red oak. All necessary 
cuts are made--you simply sand, assemble and 
finish. Kit includes wood parts, movernent, metal 
dial, hardware and painted glass. 


CATALOG 
OVER 
100 PAGES 


CRAFT PRODUCTS CO. 
Dept. 02, St. Charles, IL 60174 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


A SIMPLE SYSTEM 
FOR SUCCESS 
IN WOODWORKING 


The Shopsmith Woodworking System. 
A proven multi-purpose woodworking machine ca- 
pable of performing as a table saw, disc sander, 
boring machine, drill press, and lathe. 


It's a simple yet systematic approach to woodwork- 
ing that helps you achieve professional results. 


Change tools in less than 
a minute! 
1. as a 10" table saw for 
ripping, crosscutting, 
mitering, beveling, mold- 
ing, tenoning, rabbeting 
and dadoing. 
Build your own furniture. 
Do home repairs and remodeling 
So simple that within a short time you ll be turn- 
ing out professional results, even if you're a 
beginner. 


2. a big 1642" swing capac- 
ity for spindle and taper 
turning. Will ‘handle 
workpiece up to 34" long. 4 


Shopsmith fits your budget, your needs, 

your space, and your skill level. 

* economical—costs less than a good table saw 
and drill press. 

e versatile—exclusive features enable unique 


| setups for faster and more accurate woodworking. 


* compact—requires less space than it takes to 
store a bicycle (12 sq. ft.) 

* easy to use—beginner or woodworking pro, the 
..the skill and accu- 


Mark V makes you look good. 
racy are built in the machine. 


3. for sanding operations 
like finishing edges. sand- 
ing duplicate pieces to 
exact lengths, bevel and 
angle sanding, jointing, 
dowel pointing. 


Al fo boats ri land 


“Warren Enterprise, Box 5635. Skokie, Ili. 60076 


PRESCRIPTION EYEGLASSES 
BY MAIL 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
quaranteed. 

SEND FOR FREE FAMILY CATALOG TODAY! 


PRISM OPTICAL INC. Est. 1959 
Dept.Ps8, 10992 NW 7th Ave, No. Miami, Fla. 33168 


_PORTABLE ELECTRIC POWER) 


Build your own 110-Voit Electric 
Plant from used parts. Will oper- 
ate lights, power tools, healing 
units, brush-type elect. motors, 
plus charge batteries and arc | 
weld. Ideal for boats, campers 
and portable shops. Plans $7.50 
check or M.O. beg 


STAINED 
GLASS 
Send 50* forfascinating 
catalog of kits, tools, 
ideas, books, and sup- 

plies. 
sip STARTER KIT 
Only $14 pes. 


MICRO, MICROPHONE 
World's smallest; solid state, self-contain- s 
ed. Picks up and transmits most sounds 
without wires up to 300 ft. through FM Ra- 
dio. Use as mike, ampf., alarm & alert sys., 


hot line, baby sitter, etc. но, d back | “yt 4 


| B/A, M/C cds, COD ok lus 

: J past. & hdlg. Calif. res. add tax. Mail ELH 
SIZE g” Disc. Avail. AMC SALES, 2e E 
FM" "x" Dept C, Вох @2% + Downey, Calif. 9024 

Š a ше эш тш ши шш иш ми пи ш эш ы ше аш шешш 


à tim n ignt as ÎDE Cars, bright bear 
i four light qysterra, Ма alterations, p in 
=o Ti 


314.9. 95^ ni 


SEE MIRACLE OF BIRTH 


( POST PAID WITH 
$998 FIVE QUAIL EGGS 
You get the new clear plastic 


(38.25 Without Eggs.) 
dome CHICK-BATOR with 5 
Quail Egga (available year- 
round) and Egg Hatchers Guide 
Book. Complete — nothing else 
to buy. Send check or Money 
ee tocar: Quall Equip. Cata- 


„> Жы MFG. CO., P.O. BOK “\552-Ср, SAVANNAH, 


Why pay for 5 tools, 5 motors, 5 spindles, 5 tables, 
and 5 benches? 

The Mark V offers a 13.5 amp motor that develops 2 
h.p.—enough power for the toughest job. 


Works Without Crystals 
A PROGRAMABLE POLICE MONITOR 


e action 
fe ecu radio 


30-50 Mhz, 146-148 Mhz, 440-510 Mhz 
Suggested List 
$269" 


4. save time with depth 
control dial, ready made 
jigs, and the right speed 
for every operation with- 
out belt changes. 


Model W-10 


PORTABLE STEAM CLEANER 


"Steam in 60 Seconds" 


ЕТТЕ 5. perfect doweling in CLEAN— mowers. j yer guarantor on 


| m ett horizontal boring opera- tire box. coils. Ома ны sap, 
* j _# pane " le 
MAY acri tions. Exclusive feed stop cQ: nuu ТӨШ e Jos 


walter pressure. 
д WEDCO MFG., INC., Dept. 5-7, 
Ё” Box D, Jackson, Wyoming 83001 


assures all holes will be 
exactly the same depth. 


& Dept. 1599 | 
750 Center Dr. * Vandalia, Ohio 45377 
p———- TELL ME MORE = = — = = 
Send more information on Shopsmith's Simple System for Success | 
in Woodworking. No obligation, no salesman will call 


Shopsmith, Inc., Dept 1599 
| | 750 Center Drive, Vandalia, Ohio 45377 


| -— $1399 
SALE PRICE....$129% 
ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 
or wrile 10 US — 
ESCO DISTRIBUTING CO., Inc. 
Distributors of Quality Electronic Products | 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2” forthe picture catalog and price sheet. 


When Answering Ads 
Always Include 
Your Zip Code 


— CAS m mai. do 


> the SNOPPING 


| Мате 


| 
| Address | 
City ___ State_._Z/p 
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secrets eTrust) Drill Your 


TO A FEW 


Own Water Well 


50..100...200 Feel Deep. 
SAVE HUNDREDS OF DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 
2¢ per day. 

| | What makes this possible is a remarkable invention called Ше Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 
| world have drilled water wells with a Hydra- 

Drill. 

If you want to know more about this won- 
| derful way to drill your own water well and 
. have a lifetime supply of chemical-free water 
4 for just pennies per day, then do yourself a 
Ҹ favor. Send just $1 for our big, fully-illustrated 


- < information package including complete in- 
structions on “How To Drill For Water.” The 
_ information package will be rushed to you by 
i „ return First Class mail. Satisfaction guaranteed 
| or your $1 back! 
E eter е ыар» bines уон Deeprock Mfg. Co., Opelika, Alabama 36801 
4 ougbt to know. Great truths are dan- РЕЧ = MAIL TODAY! ————- 
gerous to some—but factors for per- eeprock Mig pt. PS58 
sonal power and accom plishment in Opelika, Alabama 36801 
the hands of those who understand Enclosed is $1.00 . . . Please send me the illustrated informa- 


tion package including complete instructions on "HOW TO 
DRILL FOR WATER." 


them. Behind the tales of the miracles 
and mysterics of the ancients, lie cen- 
; turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of tbe bidden processes of man's mind, 
Ч and tbe mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass fear and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


E | PRINT NAME 


E | ADDRESS 


CITY STATE ZIP 
© 1977, Deeprock Mfg. Co. 


NEED MORE BACKYARD STORAGE? 


an Build your own mini barn Please send: (О Garden (6' x 9’) 


and save $100's. Complete ПЕТТ ГТ 
plans, instructions апа ÛJ Suburban (8’ x 12") C] Country (10 x 15’) 


materials list for ше он 
craftsman. $5.00 P nm 


THIS BOOK FREE | P0. Bo oh Dept. tA Street 
Brecksville, Ohio 44141 Cy. — —— — — State. 


The Rosicrucians (not a religious organiza- | Р SUBURBAN | 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. T bey now invite you 
lo sbare tbe practical belpfulness of tbeir 
teachings. Write today for a free copy of the 
book, "The Mastery of Life." Within its 
pages may lie a new life of opportunity for 


you. Address: Scribe O.U.X. 


— ш ш эш пышы шш шыш ع‎ a SS 


BASEMENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make | 
basement into game room, den, M 
apartment with private bath. Financing available. 
Write for free literature. 

SANDERS, Dept. J-26, Box 32102, Houston, Tx 77206. 


She ROSICRUCIANS 
(AMORC) — 
San Jose California 95191 U.S.A. 
" == SEND THIS COUPON ° f | | PEDALPOWER exciting new bike drive i "olor catalog showing 
кие еек» — tames tough hills. Be independent. Shop | " лди йы Soa 
(жы Jue, Сайан 9519] TOA. when you want. Fits all Bikes, Adult “KIRSTEN PIPE CO, INC. Dept. F 


PO Box 70526 Seattle, WA 98107 


WASTE OIL HEATER 


Please send me the free book, The Mastery of | | Trikes. Installs in minutes. Thousands 
| Life, which explains how I may learn to use my sold. Recharges overnite. Travels 100 
faculties and powers of mind, | miles for a dime. 


КОО кше йинки танны лн T e Proven e Smokeless e Odorless 
i P EA AE EB Call FREE: 800-257-7955, or You can beat the energy crisis 
| E on N send for FREE illustrated booklet | in shop; farm, home, or business 
i апа Heat FREE...use any type 
Laa ASF ER NRO | GENERAL ENGINES CO., Waste ail. Вие P 
5727 Mantua Blvd., Sewell, N.J., 08080 LENAN ENTERPRISES 
| Info BOX 94 
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Unadorned 
power tools «<<. 
...they do the “м 
Same job as tools * 


costing up to 5 times as “much. 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy. We p 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 
recision. 

ERE'S HOW WE DO IT... First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job... with the same accu- 
racy, ease and speed. .and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
юн in retail stores would be much higher in price. 

e use no magic, let's be specific: 
SIMPLICITY ANT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS... You save а 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 


LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS...Our designs use standard hard- 
ware items wherever possible. By aviod- 
Og t. ing custom-made parts we pass on tre- 
A 8 mendous savings to you. 
о If you аге looking for power tools 
that perform like units costing many 
times our low prices, order today and you'll be one 
step closer to many hours of woodworking satisfac- 
tion. B Ll 
JOINTER-PLANER i; 5:27.55 
! NE E and steel, precision 
ee adjustable tables. For planning, joints, bevels, 
uts to 1&" depth. Fence adjustable 0° to 95", Steel 
Knives, dual guards. Use any mo- 
tor. Precision ball bearing indus- 
trial model, $10.00 add'l. Wt. 19 
lbs., f.o.b. factory. 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & кышы St, Royersford, Pa. 19468 
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O 8" Power Saw at $39.60 
Г] Standard Rip Fence at $5.50 
[] Long Cabinet Rip Fence at $6.50 
L] Ball Bearing реша at $9.50 
Г] Belt Sander at $37. 
[] Disc Sander Attachi at $14.50 
O Mitre Gauge for Sander at $2.95 
Г] Jointer Planer at $48.60 
O Ball Bearing Spindle at $10.00 


МАМЕ ———— 
ADDRESS 


EALLLLLELLLLTTTEDLTLETELTELLLTLETLEETEETTTTELTTCETTIETETTTITTE 
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AMERICAN MACHINE & TOOL CO., Dept. PS-58, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $ —— 1 à) or 
$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 


pp. ""-—Pp—-—-—————-—-——————,- "WII. —— 
ТТТ 


Mm, Brand "m motor 
| 8 developing full 1 h.p. 17 Ibs. (Purchased 


separately, $34.85). With any 
AMT machine here. $9950 


POWER SA B" tilt arbor saw . . . cross- 
cuts, rips, mitres, cuts, com- 


Completely 


pound angles, dadoes, coves, moldings. 
assembled with ground cast iron table, " 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $5.50 add'l. 
Ball bearing model. $9.50 add'l. 
Takes 1А h.p. motor or larger, 
standard blades, attachments. ^ 
Wt. 22 Ibs., f.o.b. factory. 


cabinet base plans, . . 

with one piece of 34” "plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $6.50 add'l. 


BEIT SANDER + precision unit. It changes 
from horizontal to vertical in 

seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses 15 h.p. or larger motor. V-pulley drive 
` and multi-purpose drive spindle. 
accessory, $14.50 
Mitre gauge, $2.95 add'l. 


Disc sander 
add'l. 


uf 18 ibs., f.o.b. factory. $3700 
3 WOOD LATHE ы ae te е, 


tubular steel bed. 


units. Sturdy cast iron with 
Lever action tail stock, л. 
two-speed pulley, fits WE 
any motor. Set of 3 (I 
high "otio tuag e 
els, add" 

face plate, $2.90 ‘add'l. 15 ibs., f.0.b. factory 9490 


4’ 00D LATHE : size, و ا‎ 


$75 units, Tubular steel bed rails, screw action tail 
stock, 3-speed pulley. Use any motor. 3 high speed 
| turning chisels, $7.80 
ji add'l. 4" a plate, 

è $2.90 add'l. 


5 1E ^ 
a EE, f.o.b. factory. $ 
Set of 8 turning chisels $20.90 4900 


DELUXE BALL BEARING 4° WOOD LATHE... 


12” swing, similar to 4’ model with heavy duty, double 
shielded, eee er wD adn ut bearings. 3 high speed 
turning chisels, $7.80 add'l. 4" face plate, $ 

$2.90 add'l. 30 Ibs., f.o.b. factory. 5900 
Makes beads, coves, 


woop SHAPER КІ moninga, tongue- 


and-groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 
ger, standard cutters. Optional hold 
own assembly, $4.50 add'l. 9 Ibs., 


f.o.b. factory | 2990 


BUY DIRECT 
ШШЕ 


USE THIS HANDY 
ORDER COUPON 
NOW 


G.E. Motor Ц] $29.90 (with other item) 
[] $34.85 (pu Vues separately) 
[] Wood Shaper Kit at $29.9 
` О Opt. Hold Down Assembly at $4.50 
Г] 6" Swing 3’ Lathe at $24.9 
[] 12" Swing 4’ Lathe at $49. Do 
[] Deluxe Ball Bearing 4^ Lathe at $59.00 
[] Face Plate $2.90 } any lathe 
L] Turning Chisels $7.80 ( above 
[] Set of 8 Turning Chisels $20.90 


ninm nn n a n HE HH 


SIATE AES 


i” FREE OFFER, b 59960 | 


SEND FOR 


` GOVT. SURPLUS + 
CATALOG 


SAVINGS TO 9095 


INDUSTRIAL * MFG. 
BARGAINS IN MARINE * 
AIRCRAFT • AUTO • 
HARDWARE 
Send 506 (or $1 for fast delivery) 


* * AIRBORNE SALES CO. ert. отг y 


$8501 Steller Dr. PO Box 2727. Culver City, СА 90230 Ж 
ж Satisfying Customers Worldwide Since 1945 


E Hn a Df f f E f f f fF f f x 
f f ee f f f f f f fF f f 06 4 


АША. 


NY 


MODEL CB -501 
Suggested Resale $159% 
SAVE $110% 


SALE PRICE $49° 
ORDER YOURS TODAY 


ORDER TOLL FREE 800-821-2312 
or write to us 


ESCO DISTRIBUTING CO, Inc. 
Distributors of Quality Electronic Products 


3214 S. 169 Hwy., St. Joseph, Mo. 64503 


COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 

Museum qual precisión machined metal classics 

and feel like n guns. Will fool experts. Partactiy І ны EANNOT 

BE FIRED. Blued and و‎ rd like originals. rate your f 
den, office, rec-room. EE 24 page colar саа 

| Made of over 30 blued, band. finished parts DELIVERED LLY 
ASSEMBLED. 


SAME SIZE 
AND WEIGHT 
А51 THE ORIGINALS! 


F NOT SATISFIED! 
"357 | POLICE MAGNUM 


| World-wide н of mec a nee 
cover agen ce. ing с er, 
went-rib barrel, &-shot Hand assembled. 
DISASSE 


MBLES 
LIKE ORIGINAL. — "108 ONLY $34.95 


"REPLICA MODELS, INC. Dept, PSUS ^ "^ | 
800 SLATERS LANE a ALEXANDRIA, VIRGINIA 22314 U.S.A, 

Send Г]#108 [] Send FREE COLOR CATALOG 
Charge to: O ВАС O Mastercharge [Г] Am. Express O Diner's Club 


(LIST ALL NUMBERS ON YOUR CARD) i 


wm POo* he Pe PP eR PRR Pee EOM WOO XO шш шп йй a + # x 


3 for $24 
General Time GT-360 


v ЕРЕ Т The all-new economical transistorized 
GT-360 from Fort Products. Completely self-starting, 
runs for average of one year on standard battery 
(not included), mounting hardware, minute, hour and 
sweep second hands included, 1/4" or 1/2" shafts, 
3-1/4" x 2.1/2" x 1-3/16", All movements guaranteed! 
Large inventory of other battery movements — send 
for free brochure. 


BankA mericard, 


Visa and 
MasterCharge 


Fort Products 


PO. Drawer 177, 202 Patrician Drive, Dept. PS 
Spanish Fort, Alabama 36527, Phone orders 205/626-9109 


Ala. residents add 475 sales tax. 


Send $2* forthe p clure catalog and price sheet. | 


You get more training 


and equipment for your money 


When NRI educators design a course, | to 10 times the information provided in other 


they make sure it's completely practical. 
That's why, along with easy-to-comprehend 
lessons, you get a full set of professional 
tools and the components to build a 31/2 
HP 4-cycle Clinton engine from the ground 
up. That's the kind of training that sticks 
with you! 


The Tools to Work 
with, a Working Engine 
NRI trains you at home, in your spare 
time. But you get real, hands-on experience 
that gives you practical bench time to start 


you out right. Only NRI includes professional- 


quality tools like an inductive tachometer, 
volt-ohm meter, torque wrench, valve spring 
and ring compressors, a complete set of 
high quality wrenches and more. Use them 
to build a working engine as you learn, use 
them on the job when you start your own 
full- or part-time business. And install the 
engine at a profit on one of your first jobs. 


Choose From Two Courses 
NRI's 30-lesson basic course covers the 
theory and practice of small engine operation 
and repair, including lubrication, ignition, 
cooling, and starting systems, and overhaul. 
You specialize in the servicing and repair of 
power mowers and other lawn and garden 
equipment. And you learn in depth, with up 


| service power take-offs, 


transmissions, and other drive train parts 


| size lessons. . .a full array of professional 
working tools. . .and a quality engine that 


with NRI's small engine 


EE T. 
UL 


courses. 
With the 45-lesson Master Course, you 
get additional advanced training. Lessons 
cover chain saws, minibikes, outboards, golf 
carts, snowmobiles, welders, generator, and 
industrial equipment. You even get а 
six lessons on motorcycle P” i 
maintenance and repairs. | 
You learn how to 


charging systems, ps 
electrical systems, ete. С 

You get practical working 

knowledge of clutches, torque convertors, 


| to give yout ional's edge. | 
| SOE зако POISSON ене you build as you learn. NRI is the oldest 
Train and largest school of its kind in the country, 
E — tf ing, чча | with more than a million students in over 60 
REPELS JOE VIE MOSEY years of training people for new futures. 
Only NRI gives you so much for your Send for the big free catalog and see 


what NRI can do for you. No salesman will 
call. If postcard has been removed, write 
to the address below. 


money. Up-to-the-minute training in easy, bite- 


Other income opportunities from NRI. 


vacuum pump for troubleshooting experi- i 


Auto Repair 
approved by Richard Petty | mentsand use on the job. Two courses, with 
America's winningest stock car Master Course including optional training at 


York Institute Resident School at no extra 


racer says, "If you really want to charge. Check card for catalog, 


learn how to repair cars, NRI is best." 


Includes professional tools like igni- Electrical Appliance 

tion analyzer scope, diagnostic engine | Servicing 

analyzer, timing light, case-hardened Good appliance repairmen are hard to come 

wrenches, and much more. Basic and by. NRI trains you for your own full- or part- 

advanced courses. Check postcard for time business in fixing everything from toast- 


catalog. | ers to refrigerators and freezers. Step-by-step 


training includes professional appliance tester 


Air Conditioning/ | for fast troubleshooting. Check card for catalog. 
Refrigeration /Heating 
including Solar Technology | е 
Gets you into a wide-open, fast- | NRI Schools " 
growing area with practical training с Continuing Education 
that includes lessons on solar heating, heat 3939 Wisconsin Avenue 


pumps, etc. Course is complete with professional | 
tools, and you even get a top-quality Lammert 


e 1 
AES da Washington, D.C. 20016 
"Hill 


SPORTY LITTLE BIRD | 


From ENGLAND on tools 


| NES a Lowest cost flying, most 
and procedures Pathe „кулут; ЖИ | М fun. Holds world's records. 
YOU can use dag ог салт „ы. — Park in garage, fly when you 


like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world' s most 


CRECEN AND jai gd i d 

= M | Є. 
|O LATHE = ж 
ACCESSORIES, — 
| How to make and Use Them .. $5. 
[O MICROMETERS, SLIDE GAUGES & 
| CALIPERS Gye: uc nou раа 
O ELECTROPLATING FOR THE 


ss coronis MMC mE $4.0 
|H HOW TO WORK SHEET METAL including 


іо SECRETS OF SHIPS IN BOTTLES... $4.50 "CALDWELL INDUSTRIES 


SEND BENSEN AIRCRAFT CORP., Dept. PS-58 
Р.0. Box 31047, Raleigh, N.C. 27612 


NAME 


мом ADDRESS 


Create а 


[0 FOUNDRYWORK FOR THE AMATEUR . $5.00 609 Luling, Texas 78648 | Family Treasure as 
О BEGINNER'S WORKSHOP all you need to Thousands Have 
know to set up a metalworking shop ....... $7.50 | iuc 
C VIRGINIA building a live steam loco- | Since 1916 
motive you can ride behind . ..... KIA е 
lO CLOCKMAKING FOR THE AMATEUR on how ше | Handcrafted by our own 
to build a Grandfather movement .... $10.95 | grandfathers, our grandfather 
oO Tie DUNT а CRAKE MANIP CATALOG ADDRESS || clock kits are semi-assembled, 
| FREE with any order, otherwise ......... $1.00 | easy-to-build, of solid 54^ wal- 


nut, cherry, mahogany or oak. 
Kits include beveled glass. We 
handcraft our spun brass Lady 
Florentine and Goddess Diana 
Lyre pendulums. Tubular bell 
or Westminster rod chimes. 
Hand painted moon wheels. 
Send $2.50 for 3 plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY, plus full color 
literature of all kits and 
movements. 


KUEMPEL CHIME CLOCK 
= WORKS & STUDIO, PS-85 
21195 Minnetonka Blvd., 
Excelsior, MN 55331. 


TURN SAND & CEMENT INTO 


$100.00 A DAY "s 


EARN BIG PROFITS— 
Over $20 an hour — by 
manufacturing Colorful — 4 
concrete Bar-B-Cues— 4 
Right in your own = 
back yard or 
garage. Full or 
Part time. All 
materials avail- 
able from local 
building supply. 
We offer a 
complete 
business T 
package — For a Small lrvestimant: 


Demand for outdoor barbecues now growing bu leaps and 


makes short work 
, ш “| bounds...and the BIG PROFITS are yours for the asking. 
of lawn araen an еа tasks | ТШЕП 
9 . | ' КРТ МЕС.  3537Limekiln Pk., Chalfont, Pa. 18914 


Hitch big-size tools to this man-size tractor and do all your work fast and easy. r == DO YOU BURN WOOD? таң 
Mow 1 to З acres per hour...finish lawn chores first. Lots of time remains to AVOID DISASTER! j 
plow, till, disc and cultivate a large garden. Load dirt, sand, manure. Even clear Our new 32-page book clearly shows safe, i 
and grade land, plow snow, do much more with over 20 work-size attachments. [| simple and effective ways to clean dirty chim- 
Spring is the season to do it. Send only $1.50 


D neys and stoves—major cause of house fires! 
Not just a weekend toy”, this rugged tractor has bigger wheels, higher clear- | (we pay postage) Ask for Chimney Book. 
ance, extra weight and traction. Automotive all-gear drive converts nearly 
100% of horsepower into work...gives you more push and pull power to do 


Box 81105, Charlotte, VT 05445 
more work per gallon of gas. 


- A GARDEN WAY PUBLISHING CO. i 
ШШ жыз ЕШ пыш ШЕН шыш кыш шп кып ОШЫН ШЕЙ 


If you take pride in a big garden and a big lawn — but have only limited time — THE ORIGINAL 
you need a man-size POWER-KING Tractor and work-matched tools. Send В' ASEMENT TOULEY 
coupon for free catalog. CONOMY i 
TTT _ POWERKING] Genuine Porcelain & 

1005 A-5 Anoka Ave., Waukesha, WI 53186 ipd RM 
| = dE ڪڪ ج جص ج ي‎ | -No Digging Up Floors- 7 7 

INSTALLS EASY. ANYWHERE! 6:67 

| ADDRESS | EFE Write McPHERSON, Inc., Dept. PS 
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LIQUIDATORS ® INVENTORY — 


NOW YOU CAN BUY DIRECT FROM A LIQUIDATOR! 


Bailey Sales Corporation, Liquidators of Inventory, offers Giant savings to you, not by large volume buying or cheap 
imports. Our method is simple! We buy excess and bankrupt inventory from companies all over the U.S. Many items 
can be purchased from us below manufacturing cost alone. Pictured below are just a few of the hundreds of items which 
appeared in a recent publication. 


INTERNATIONAL HARVESTER 

HEDGE TRIMMER 16" 

SUG. LIST $34.95 ea. 
OUR PRICE 


$14.95 ea. GOODYEAR 
TERRA-TIRE 

13 x 500-6 
TUBELESS 

SUG. LIST $26.95 ea. 
OUR PRICE $10.95 ea. 


5 H.P. TECUMSEH 
3/4" 0.0. CRANKSHAFT 
SUG. LIST $119.95 ea. 


DIXCO AMMETER 


20 x 2.125 SUG. LIST $6.95 ea. 

SUG. LIST $4.49 ea. OUR PRICE $2.49 ea. 

OUR PRICE $1.99 ea. avii 
HYDRAULIC JACK 


SUG. LIST $15.95 ea. 
OUR PRICE $6.99 ea. 


TIE ROD HYDRAULIC 

CYLINDER 4000 P.S.I. 

SUG. LIST $139.95 ea. a th 

OUR PRICE $69.95 ea. 12 VOLT ИИ 

A.C. POWER ч” n 

BEAM #4652 „ы. 
SUG. LIST $7.95 ea "Щу 
OUR PRICE $3.49 ea. in. 


BELDON LIGHT 
KIT 4 WIRE 
SUG. LIST $9.95 ea. 
OUR PRICE $3.49 ea. 


The catalog that you receive is sent to over 40,000 manufacturers, distributors, and wholesalers within and outside 
the U.S. These products are offered to you and are listed in a monthly publication, "LIQUIDATORS of INVENTORY." 
These items are constantly changing every month. If you are in business and your products relate to lawn and garden, 
motorcycles, tools, agriculture, all types of industrial and wholesale items, this catalog can be an asset to your company. 

Bailey Sales Corporation offers volume buying with substantial discounts to wholesalers and manufacturers. It's 
also a great opportunity to get into the wholesaling business. Check our prices above; they tell the story. Buying at 
these prices you can make money. 

Fill out the handy order blank below and send for your “LIQUIDATORS of INVENTORY" catalog today for $12.00 
per year. Outside the U.S., $24.00 per year. 


Subscribe to “LIQUIDATORS of INVENTORY апа receive 12 
issues per year for $12.00. Outside the U.S.. $24.00 per year. 


Bailey Sales 7mm mm 
Corporation c — — 


PO BOX 127. GORUNNA. МІ. 48817 — STATE. —— —————— wc. 


RICKA DUO-WHEEL 
CONVERSION KIT AND 
FIBERGLASS FENDERS 
elncreased 
traction 


elncrease 
tire capacity 
e Greater 


STOP WASTING FOOD, Time, Energy, Money 
SAVE! MAKE BREAD "а 


hamburgers, cakes, peanut butter, 
baby foods, bland diets, purees, party drinks, chopped i ice, freeze "ice cream." 


“3600” Vita Mix ® makes them all INSTANTLY . . 
SIMPLE AS ONE, TWO, THREE.. 


1. MERELY PUT FOOD IN operating safety 
ái i А А 
а-а eLonger tire life 
Always wide open, Safe for hot Easy to install in 10 minutes with regular rim wrench. | 
pet "m "e" Sand, paint fenders and bolt. No costly body work. Fit | 
liquids! Your 3600" juices, most mini-pickups, Y2, 34 and 1 ton trucks. Ricka Duo- 


гова, гопа ош soup, Wheel Adapters transfer load from outer wheel to hub. 
| ] ' Ing, eic. in a The ultimate in safety and protection of your family. 
sies са throws never-ending stream as long „и á i " 
NG away: as you continue to add food P Write RICKA MFG.. — 
Now is the time to start saving money | a through the wide open top. ; DEPT. RPS-5 
and the nutrition in your food | 2. FLIP THE FULL IMPACT LEVER 
Use patented "impact" method — PEN to activitate patented, revers- - 
not old separation “throw-away” в" ing motor. Hammer blades 
method. U. S. Dept. Agriculture smash into foods — as they 
handbook says: revolve and reverse — up to 
extracted peel and 1,000 times harder than any 
juice only* everything" one-way appliance. 
Lemons (vit. C) 90mg. 346 mg. 3. OPEN THE PATENTED 
Oranges (vit. C)?*^ 109mg. 319 mg. PRESSURIZED SPIGOT — Save assembly costs 
**Fresh, ripe Cal. Valencias *рег pound serve Total Juice® “ ice cream", when you build the 
Now you can get up to the nutrients hot soup — over 800 recipes groundhog Semi-Kit til- à 
shown above the VITA MIX? way) — by dish, glass or by gallons. ler with easy-step in- 1 
("Peel and everything’ is the VITA MIX® way) No lifting, pouring or lid han- struction sheet and 
| dling. Continuous usage for the common tools in just 6 
SUPER 3600 first time — right at the table. hrs. "Earn" $10-$50/hr. assembly time. Groundhog 
STAINLESS STEEL Large or small quantities. features tough 5 H.P. Tecumseh or Briggs & Stratton 
VITA MIX engine, chain drive transmission, V-belt clutch, 
AG optional reverse. Tilling depth and bar height adjust 
BREADMAKER to 15 points. 14"D. slasher tines till 26", 14" or 
ui алш A | optional 36" swath. Blades bite 9" deep, yet even m 
The easy way to make home made TOTAL JUICES! ladies can handle groundhog. Groundhog converts to М 
рева ое оа tein sich ick COOKS! FREEZES! walking tractor for other attachments including | 
ious, Wa vitamin Alle таты Free Reci hiller and dozer blade. Tiller kits start at $199.95. | 
for that my minute fresh Ba. n | Write: CARL HEALD, INC., DeptPS5 | | 
flavor. P.O. Box 1148, Benton Harbor, MI 49022 | 
Only VITA-MIX? can grind IMPACT ЁЁ = m mm 
grain, mix and knead x ШАШ | E _ 
ргеа а n one eas ۴ bor 
minute operation.* н , $ AVE ho 0 N Е Y 
No need for old fashioned, over- — Assemble our unique Turf- , 
sized bowls, геше. ЯШЕН перка | Rider Tractor Kit. Buy fac- | 
Кекен ond (ah so much time. tory-direct. Catalog of Kit « 
«3 minutes for us Ji construction and uses — $.50 
5 minutes for you if you are new at it E нй A 3 n " Build-it-yourself" Plans - $7.00 
ESE FEATURES WRITE TODAY! — Phone (216) 23 Ne (refunded on any purchase!) 
АЦ, "um REPLACEMENT U.S.: 800-321-2790, спао ават ои , Dept.PS58T, Cedarburg, WI 53012 1 


U.S. MADE, NATION-WIDE SERVICE We will RUSH TO YOU А GIANT FOLDER giving complete, ex- 


SELF CLEANING clusive details . . . where to buy... SPECIAL PRICE. 
COMMERCIAL SUPER POWERED SPEED IS IMPORTANT — supplies are limited. | 
MOTOR 


| 
| 
| 
| Orders filled on strict, first-come basis. 
SAVE FOOD, TIME, MONEY—NOW! | SEND THIS COUPON TODAY to: 
LISTED — COMMERCIAL QUALITY | VITA MIX® Corporation: ''3600'' Division, Dept. P5-578 
265 MPH BLADE TIP SPEED — — 8615 Usher Road, Cleveland, Ohio 44138 
Instant head-on impact in safe, heavy, | 
stainless steel concussion chamber | МАМЕ TEL. NO. 
SAFEST STAINLESS STEEL | 


| 


OO OOO OOOO 


CONSTRUCTION | ADDRESS | 
NO OTHER APPLIANCE HAS m 
VITA MIX® FEATURES | city STATE ZIP | 


SWITCHBLADE COMB only 2.95 EARN Bs MN REM. Lam 


lions of jacks in gas and auto service 


, npe : 28 | | | Ш stations, trucking firms, body shops, 
i nen uM] um riggers, factories and farms need serv- 
: icing... most of which you can learn 
FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH ". о repair. We show you HOW. Start 


THE BUTTON AND COMB BLADE SPRINGS OPEN. | spare time in your Basement or ga- 
9" OVERALL LENGTH WITH LOCKING DEVICE. rage. Big opportunity for mechanics 
MODEL . M-10-PB $2.95 EA. plus 30€ postage | e “ТЮ Жанынын 


WESTBURY SALES CO. 373 Maple Ave. HYDRAULIC JACK REPAIR MANUAL CO., INC. 
Westbury, N.Y. 11590 PB-5.PS G. P. O. BOX 3 * STATEN ISLAND, М. Y. 10314 


x ӨГ | f£ Print For Profit 


Regular and Long Shaft Battery 
Movements, Battery Pendulum and 

Welght Driven Westminster Chime 
Movements, Bezel Dials, Metal and 

Paper Dials, Brass and Plastic um- 

bers, Hound Markers and Strikes, 

Wood Carvings, Clock Hardware. 

Hundreds of Items. Quantity Prices. 

Send ne for 40 Page Синов. 


NEWPORT ENTERPRISES, INC. DEPT C | 


2313 W. Burbank Blvd., Burbank, Calif. 91506 


PROTECT AGAINST BLACKOUTS. 

Take a positive step toward the protection al 
g 7 your place of business, home and family 

i —a rechargeable POWER FAILURE LIGHT. | 
| When electric power fails, it goes on auto- | | 
| matically. Recharges for next use when 

| power returns. Use also as hand lantern or 

/ night light. $15.75 pstpd. Lemco, PO. Box 


TINI-MIKE 


MICROPHONE 
WITHOUT WIRES 


Cards, Stationery, Advertising. 
labels, tickets, announcements, 


Amazingly small! Transmits voice and music QSL cards, greeting, sympathy, { 
up to e to any FM radio. Good for mike, prayer cards, ete, Save money. оБ5Р5, Ft. Washington, PA 19034. 
PA, babysitter, alarms, etc. Money - back guar. & 84, int M or bb vid n à; а 
: VISA, M/C.. D.C., C/B., or C.O.D. $17.85 plus ave home print shop. l'ays for i 
$1 at ar hdig. N.Y. res. add tax. à ба itself in a short time, Sold direet PLEASE USE YOUR 
Kolin ind.. Inc. : ‘from factory. Easy rules sent. 
Te A Teas, Box 357M “Bronxville. N.Y. 10708 E! i We supply everything, Send 250 Zl Р CO D E 
Tun for catalog. KELSEY PRESSES. FOR SPEEDIER DELIVERY 
ала чала ча WES US USERS US WS ah presses 78-CE, Meriden, Conn. 06450 
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А-1 CHRISTMAS GIFTS 


TRAMPOLINE Kits (Jumbo 6' X 12' 
$129.00). Free literature, Trampoline 
2 plies PS, 1367 Highway 138, River- 

dale, GA 30296, 


7 AUTOMOBILES 


ELECTRIC MIMICARS . YOU BUILD 

BOOK: basics - performance charts 
- three advanced designs - $3.00, ЗЕ 
TEE Y. Box 19409A, San Diego, CA 


ELECTRIC Vehicle Design Journal, 
Ordering information, 1.00. Propp 
1935 Orchard, McMinnville, OR 971 B. 

AUTO INSURANCE-SAVE $1000'SI 

NEW method! Tested , , , Proven 
i . Guaranteed!!! Anyone. Free De- 
tails! Telephone 1-800-648-5311, Free! 
Or Write: 7 Associates, Han- 


cock, VT 0574 

Cars, You Can 
AT FLEET PRICES, All Makes. De- 
Uo a 2848 


RETUNING FOR MAXIMUM ECON- 
OMY. Avera; е M e increase 55%, 
horsepower . Details Free, Tech- 
hte Box тта Columbia, MO 


MY $500 Electrical Car Patented, 
Good Mechanic with Electrical knowl- 
edge: Build for Fun/Profit, Information 
$3.00. Zuelco, 1320A Dorchester Ave., 
Boston, MA 02122. 


SAVE GAS NOWI BUILD YOUR OWN 
ELECTRIC VOLKSWAGON - $250.00. 
Blueprints - $15.00, Information/Cata- 
е ue $3.00. KAYLOR-KIT, 1918 Me- 
to, Menlo Park, CA 94025, 


KARTING CATALOG, 116 ges of 
karting апа mini-bike supplies and 
speed parts. Send $3.00 for catalog. 

‚М. Spee Box 845-5, Carol 
Stream, IL 60187 


UNIVERSAL Wrench. 
13/16" 


fits M” - 
$5.95. Enterprises, 5807 Eric 


St.. Portsmouth, VA 23703. 


COOL-FILT 


AUTO-TRANSMISSION 
COOLER FILTER 

e Oll circulates in a heavy 
finned Aluminum hase that dis- 
sipates the heat similar to 
mir cool heads. 

è Filters out grit that trans 
screen can mot, Usea вітага 
engine type apin-on öll filter, 
Easily installed. 

è Will definitely give your 
transmission a big edge for 
longer smoother cooler service. 


TREM PRODUCTS CO. 
7 Page s. .„ Bedford, Ma. 01730 


2 AUTO SUPPLIES & 
EQUIPMENT 


.. AUTOMOTIVE Tools & Equipment 

Nationally Advertised Brands at Dis- 

counted Prices for Mechanics, Send Self- 

Addressed Envelope for Current Specials. 

Associated Distributors, 401 Augusta 
t. Cincinnati, OH 45202. 


ALTERNATOR /Generator Rebuilding 
Book, Details: as Box 5686, Las 
Vegas, NV 89102 


HEW 5 
Products í ye р. 
Lakeside, OR 9744 


3 AUTO TRA ILERS & 
CAMPERS 


BUILD YOUR OWN RV! SAVE $$$! 
IT'S faster and rasi than you think 
KITS LAWN UL 


with GLEN-L 
sae PATTERNS, Dozens of models - 

MPERS . TRAILERS . 5th WHEELS 
= CAMOTORHOME 3 PICKUP COVERS - 
CAMPING TRANENS. Pictorial instruc- 
tions реси cei for amateurs assure fac- 
AD ts you'll be d of. 
МАМ CONVERSION PLANS „00. Send 
$1.00 for illustrated details plus RV 
Kits/E womens catalog, GLEN-L RV's, 


9152-P5 Rosecrans, Bellflower, СА 
50706, 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 
REFLECTIVE Bicycle T-Shirts $5.00. 
S-M-L-XL. Safety First Shirt ae P.O 

Box 523, Sound Beach, NY 11789, 


VEHICLE ELECTRIC MOTOR PLANS 
$3.50 PP, Box 1045-PS5, Norman, OK 


Mechanic's Tools / 
Mack Products, 


CLASSIFIED ADS $4.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in bold 
capital letters, rest of ad upper & lower case. Bold cap 
words, $1.00 per word extra. All cap bold headline or white 
space, $18.00 per line. CLASSIFIED-DISPLAY ADS $235 
per inch, per month, Complete details on request. Adver- 
tisers using a P.O. Box number must furnish complete name 
and street address for our records. 


CLOSING DATE for July issue (on sale June 24) is May 


8. Send classified orders to M.C. Ansbro, 
Adv. Mgr., Popular Science, 


York, NY 10017. 


Classified 


380 Madison Avenue, New 


_ SAVE 555 Parts 
Custom, Dirt, Street, 
40,000 items. 
MOTORCYCLE 
Send $2.00 (refundable) for Giant 78 
Catalo ROCKY'S, Dept. P.S, 4014 
. Sag naw, Burton, MI 48529 


MOTORIZE Bicycles — Plans! preg 
tric $2.00 — Gasoline $2.00 — Both 
$3.00, Guaranteed, ng 956 Spring- 
dale, Atlanta, GA 303 


Easy to Suita PLANS 
KAR 


and Accessories, 


deed 


* 


гю 


| ОМ BOAT .... 

8'-HYDROPLANE . 
People MINI JEEP | 

EELER A.T.V. 


РА 
от 


E SLEIGH 
ACTION GO-KART W/ 
FFERENTIAL $10.00 


MINI VEHICLES PLANS 
Dept. A, 
Chary, М.Ү. 12921 
5 AVIATION 
GUARANTEED BEST——Hanglider ' 


foPack'" $1.00. aoe 1860-PSD, Santa 
Monica, CA 904 


PROOELLERS 
sleds, 

^ Informative 
Aerial Propeller Co., 
ville, TX 75401. 


BUILD - One-man JET HELICOPTER! 
Easy, inexpensive. Detailed plans, draw- 
ings . $6.00. Helicraft, Box 3053- А, 
Redondo Beach, СА 90277. 


AIRBOAT, Propeller, Engines, 
Mounts, Supplies, Corvair, V-W Conver- 
sions, Removable irdrives, 
$2.00, Banks-Maxwell, Box 3301-G, Ft. 
Worth, TX 76105. 


a airboats, 
aircraft. Hubs. 
catalog 
Box 692, 


Egyro- 
Lowest 

£1.00. 
Green- 


Ф SAFE! RELIABLE! Clean Exhaust! 
Jd LIGHTWEIGHT. Never wears out! 
| — € POWER your Gilder, Small Plane, 
i 10-0104, Boat, Go-Kart Tasi Stand, Ete, 


a1 Ф “CAST -TO-BUILD™ CONSTRUCTION PLANE: 


Cures, Comgarnota with other Jets. and a Boob on Unet. 
иш LITT i Pis Few biii Peter 


E ТУК G ENGINEERING CO. 


18818. 6 $0 BROADWAY. GARDENA. CAL. 90248 


5A HOVERCRAFT 


NEOVA II VW Hovercraft Information 
$5. Neoteric, Terre Haute, IN 47804. 


BARTLETT FLYING SAUCER . ultra- 
light hovercraft wered by ordinary 
lawn mower enaino easy to build - 
fun to fly - complete plans - kit prices 
- photos - supply sources and flight 
instructions $5.00 write: Herb Bartlett, 
PO Box 156-5, Silverdale, WA 98383. 


EXPRESS AIR RIDER: two seater 
Hovercraft outline plans, postpaid 
$3.00. Hover Centre, 14 Cedar Springs, 
Downsview, Canada M3H 512. 


Catalog 


HOVERCRAFT Flans. All Sizes: 
Tested Designs, Catalog $1. 00. Univer- 
-:1 Ст шын Box 281. Cordova, IL 


AERO-CAR AIRE Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus, 
Flies over land/snow/water, Complete 
plans and booklet 39. .95. Aero-Projecta, 
ox 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


BUILD Your Own Flying Saucer. Use 
aluminum Yum pne d рор rivets or metal 
min 


screws, standar iature motor, 
Flies to 1,000’. Козу to follow instruc- 
tions. Complete lans Only $4.95, 
Saucer, SIU Neely 307B, Carbondale, 
IL 62901, 

ROCKET Books, Plans, Parts, Rocket 
Poorer Box 15346PSA, Del City, 
OK 73115. 

ANTIGRAVITY Pro ulsion Device. | 


Free Brochure. RDA, 
cord, NC 28025. 


BOOMERANGS! PRO-RETURNING!! 
Championship designs — books, Order 
Free catalog. BoomerangMan, 312 Park, 
Monroe, LA 71201 


6A KITES 


KITES. Huge selection. Catalog 
KYTE KINGDOM, 
CO 80307. 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


SAILBOATS: 156 AE 295; ai’ = 
$1,985; 26° . 30' - $9,995. 
Save $2,000 - sis, {її - more! 7 fac- 
tory molded fi rglass models. wrd 
terms, Free Catalog, Luger, Dept, AC-78 
3800 West Highway 13, Burnsville, MN 


BOAT PLANS . FRAME KITS . FULL 
SIZE PATTERNS! Huge 128-page cata- 
log! Sailboats - Powerboats - Inboards 

Qut . Jets = Cruisers - House- 
boats - Runabouts . Skibosts - Work- 
boats - Hydroplanes . Tunnels - Pon- 
toons - Sportfishing boats - 8' to 49". 
Easy, proven methods especiall 
amateurs include в рун -5 ep с вс 
al instructions, SUP- 
PLIES - C-Flex - Airex - iter = Fas- 
tenings - Fiberglass - Resin - Hardware 

- Ri pars - Sails - Boat Trail- 
er Plans - "How To" books. Send $1.00 
($2.00 Canada) for catalog plus Free 
“Boatbuilding Supplies" brochure. Glen- 
L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90708, 


STAINLESS screws bolts, Free cat- 
aio ue. Mad River Marine, Box 140AF, 
aitsfield, VT 05673. 


50c 
Box 3371, Boulder. 


FREE catalog. Wholesale Marine 
stainless ed Y im Aron, 61B, Mastic 
Beach, NY 11951. 


EVINRUDE 1977 Bargains , . 
sizes , . $1.00 handling 

McCulloch parts , . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11583. 


LOADaBOAT safely, easily on RV's. 
campers, wagons. Free brochure, Deal- 
ers wanted. Load-A-Boat Products, P.O. 
Box 6726, Bellevue, WA 98007. 


OUTBOARD Motor Parts. Huge in- 
ventory of reconditioned components. 
Tremendous savin s, OS Box 
1657, Largo, FL З 


| Same kit makes Powerboat, Sailbo 
LoT eng, 


x 873-N, Con- | 


CANOES . KAYAKS . KITS . Moulded 
fiberglass - canvas - lywood 
largest line - 35c literature - 
boat builder’s manual $1.00, CLARK. 
CRAFT - 164 Aqualane - Tonawanda - 
NY 14150, 


BOATKITS . PLAMS - PATTERNS - 


FRAMEPACS - World's larg est cata- 
logues - 300 rra SINON. * amateur 
desi - و‎ - 


dl m пони ias) а ртс 
alum B 

прашан bd - Stepbyste outboard i jets 
- cruisers - ы ^ houseboa 
hydroplanes - runabouts - sailboats - 
— ie - trailersallers - motorsailers 
- multihulls - KAYAKS . canoes - supply 
catalogue - resin - x. rglass - C-flex - 
foams - Balsa - ware - etc. Cata- 
logues 51.00 - with Boatbuilders Guide 
55 .00. CLARK CRAFT - 16-5 Aqualane- 
onawanda . New York 14150. 


FIBERGLASS . RESINS - foam - Лава 
- epoxies - mat, etc. Factory prices 
. $1.00 for literature - CLARKCRAFT 
- 1651 Aqualane - Tonawanda . NY 
14150, 

NEW, patented Hardshell "merge 
ат ог 
Bassboat. Free Catalo 38 
W. Bethune, Detroit 4 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air Mall 
$12.00. Free Plan “Gloucester Gull" Row- 
ing Dory with 180 m гоно 48 Plans 
15/45 ft. Dories, 5 ddl Skiffs, Power 
& Sail. Action Photos & Dory Lore, only 

$5.00 Air Mail $7.00 
TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


8 BATTERIES, 
GENERATORS, ETC. 
AC ENGINE generator 2500 watts 
Osh- 


$298. JJ Enterprises, Box 693, 
kosh, WI 54902. 


11 DO-IT-YOURSELF 


SAVE $2,000.00! Make FIREPROOF 
INSULATION from FREE paper. Book 
$1. “LASERS, Masers and Holograms", 
book complete with LASER PLANS 52. 
Astral, Foneswood, VA 22461. 


CENTRAL VACUUM SYSTEM. Fantas- 
tic new simplified installation method. 
Send $1 (refunded with urnas) for 
complete instructions and unbelievable 
wholesale prices. Teed 72 Hill Court, 
Pompton Lakes, NJ 074 


BIRD house kits, feeders. 34” solid 
Redwood. No cutting, easy assembly. All 
Removeable  bot- 


os T PU 165., Rt. 9, B 
210, Springfield, MO 65804. 


^IMMEDI-HOT' . Turn on the tap, 
have hot water “‘immedi-hot"ly. Pays 
lor itself in energy, water, time saved. 
arts, installation and Instructions » 
9.95 “IMM OT". Р.О. Box 
1172, Youngstown, OH 44501 


SOLAR Differential Thermostat 
Plans, $3.00. Radio Shack Parts. G. 
Сын. 103 St. Cloud, Boca Raton, FL 


teu 
m 


creta. 5 years proof, 
ings ES 0 Aranda wnolssale, Box 
722, Houghton Lake, MI 48629 

SWISS MUSICAL MOVEMENTS 


BUILD your own sofa, loveseat, chair 
—free brochure, Keller Furniture Co., 
Р.О. Box 91645, Tacoma, WA 98491. 


Complete Text- 
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SAVE buckets of money! Eliminate CANNONS: Civi] War model 
basement problems forever! Free detalls. 


EVANS, Box 662-5, Elyria, OH 44035. 


TECH NICAL 


LANDSCAPE tom lans. Send mplate, PRO- 
lot ‚е $1. 00" tor, О Р ques- | VENCIAL DESIGN KITCHEN cabinet 
tionnaire. E-Sca Ferncliff doors. All you need is router, $3.00. 
(PS5), Dayton, О 4202 Tri-Us, Inc. Box 426, Bellmore, NY 

HOMEBUYERS тү Kit. Home- @@ALTERNATOR SECRETS: Get 3 Kw 110 1 17 10. 


! Build power plant— 1 " 
buying prerequisite, Manual | $5.00. ктө iced ЖЫНЫ "GETTING Started in Stained Glass 
Reid. Box 24626, Kansas City, MO | Ё charg batteries wold, гоп рое devices (not 50c, Whittemore, Box 2065X, Hanover, 


64131. 


TELEPHONES Unlimited, E Ly 
Supplies, Catalog 50e. Box 1147A, San 
Diego, CA 9211 


CLOCK lamps, kits or assembled. 
Lampe. 10820 Pinnell St. Louls, MO 


WOODWORKERS: Convert circular saw 
into precision table saw under $10.00. 


motors]! Secrets for windmill чи! | rr cus MA 02339. 


tom regulator! More! New manual $4.00 866 


ET 
FREE INFORMATION! WRITE! 
SECRETS! on lathes, motors, as 

electric cars, wood stoves, alternate energy, et 
Unusual books and po All rir: а! 


1600 CATALOGS listed aud ited 
Sources for everything imaginable, 
$3.00, MASTERLOG, Box 24413E, Oak- 


Rip Р, square cut, dado, miter. Plans land, ‘CA 94623, | 
14428. BE 1, Bé 304, Coweta, eM WOOD . Domestic and Imported 
— Hardwoods, 4000 items! Clock, musical 
CONVERT PORTABLE CIRCULAR instrument kits. Tools 1 scount 

SAW. Most functions RADIAL ARM. prices. Hard-to-find hardware, 


Under $10. Details—photos $2. Dave 
Blair, 1230 Grant #+407-PS, San Fran- 
cisco, CA 94133. 


DARTBOARD CABINET plans. Attrac- 
tive pub style wall unit. sy to build 
with detailed plans, instructions. $2.00 


catalog 50c, Craftsman, Dept. 
29 Mary. ‘Chicago, IL 60608. 


1 
i 
||; 
| 
fey 
| 
! 
| 
|J 
| 
||: 
| 
| 
| 


| ^ VENEERING 
CATALOG 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 


postpaid, Coachman 10PS, Box 131, of Mig. cost, specifications, on all 90 varieties world's rarest 
Berkeley Heights, NJ 0792 23. alternate sources of energy - Plus | checkerboard, 10 6 joined меса | 
= Booklet of Plans available for do-it: | wood & a Ten. iliua- | 
PUMP yoursiters, али MCN rios w^ [g^ create 
f Energy Service | | beautifully veneered furniture, bond | 
DRAIN • IRRIGATE HN f 51 Maple St.. Wilton, N.H. 03086 | exotic veneers simply instantly. Catalog | 
CIRCULATE » SPRAY Gs € | that you UC „Bond for irea cat | 
m. = 
Heavy-duty rustproof ball- AUTO ALTERNATOR пт] олади, е кок | 
KUNNE DOMA паа TECHNOLOGY HANDBOOK | 919 | E. Ky. St, Lc LN e, Ky. 40204 | 


shaft.1HP1200GPH 60' high Gr 

or 3000 СРН 25'well. 5200 GPH max. 144“ іп. 
l"out.Belt or direct drive. Use 44 HP or larger. | | 
Money back guarantee P'pd cash with order $19.95 


Is more than simple secrets! Use ENGINE or 
WIND POWER to provide REGULATED 120v 
Ac/Dc up to 100 A (12kw)! It also has rewinding 
and core modifications techniques! (A First) Use 


12A FOR THE HOME 


FLUE-Z Chimney Cleaner. Cook, MN 


LABAWCO Box 35,BelleMead,N.J. 08502 auto regulator or build with IC chips. Plans, sche- tr Send $1.00 for packet, Pa- 
= k| matics, and detailed hookup instructions! Large | == 
eon baat lat Satisfaction Guaranteed | , vad air - honts entire home - 2 models 
t са е ее 'SSCOA | b. div. BOX 2004 om gada .00 . Write Box 3, Rockton, 
NEW? LOW-PROFILE WIMDMILL MT. VER , N.Y. 10550 
j LET а 
MEW INVENTION weer high veren low speed киш plan MACHINERY 
arme, — a hinged (аре [a mew principle), tè SOURCES OF practical 
itiGG£.. =" ideas BANDSAW, cut 6" wood, 3” steel. 
INFORMATION; $1.00- VIP | | А ENEREY usin Get clear detailed lans to convert old 
PLANS: $2968 = Р.О. BOX ГТО z i SOLAR wood saw for both. Send 33.00 to: 
п SALT LAKE CITY, UTAN ваш? MAGAZINE WIN "urere 2125 Fern Street, Eureka, 
oven ie калет | WATER/ SMALL FOUNDRY Furnace, Supplies. 
WH AT? ME METHANE. | Free Literature, „Pyramid Products, Dept. 
| Ы ы Brochure. r 
: i | mb NAME BRAND TOOLS BELOW 
WHY NOT ASE, DEPT. P, Milaca, MN 38353 WHOLESALE! Many Closeouts. Over- 


Over 100 recipes written by a sausage maker lor 
home curing and smoking meats, fish, poultry. 
Equipment and supply catalog is free. Richard 5. 
Kutas Co, Inc. Dept. 12, 181 Military Road, Buf- 
falo, N.Y. 14207. 


PS, Hudsonville. MI 49426. 


BANDSAW BLADES, Any 
Catalog. Bandsaws, 
CA 95370. 


STAINLESS STEEL 


Size. Free 
8921hy49, Sonora, 


Screws, 


– 5 5 55 


взета. дее м0 (0.27 List Fest n. 
SCIENTIFIC SYSTEMS INC. ge, Illustra rice List. Fastenin 
Now at last offers in kit or completed form UE ia , Box #151В. Cheltenham, P 
such unique products as; Nightime vision de- parak 
vices, super sensitive directional mikes, low шеа. Чоров Maximat,, Shar- 
and high powered lasers, micro-mini-voice i e. Me = | 
ce ac ters, ultra sonic devices, super high — 21,00. ani well, 1424 Barclay, Spring- 
voltage generators, intrusion and sensing de GREAT BEER! — a ehh 
vices, scientific personal protection items, | STER. M Sources “for everything, imaginable. 
and many other hard to find products. Send | BE YOUR OWN BREW MASTE ake $9.00 MASTERLOG, Box 244130. Oak: 


$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
P.O, Box 716 Amherst Prof. Bldg., Amherst, 
N.H. O01 | 


HOT TUBS 


your own 100% Barley Malt Beer at 
home. Fun. Delicious. Thrifty. Hand- 
book and complete details. Send 
$1.00. 


Duane Imports Ltd., Department PS2 
508 Canal Street, New York, N.Y. 


land, CA 94623. 
METAL си т 


Gold en State Industrial Supply 
Box 746, Belmont, CA 94 02. 


MINIATURE WELDING TORCH with 
five tips $49.95. Free Catalog, J.W. 


eBuild your own, 
complete with heater | 
& filter, for less than 


$200! Plans $7 10013 Riner Co. R1620 Mellon Ct., Johns- 
oC! in on tha hot tub = town, PA 15905. 

'xpiosion." “The = 

ор Но Tub | POLLY UNSER ‘and’ dense 
Catalog” plus start WIND GENERATORS 691 гей аы. Mame bud e. 
your own business chandise. “WE'LL SHOW YOU A BET. 


| send $2. TER WAY TO BUY." MAIL $2.00 (| Re- 


*Can be used with liquid solar heating systems" нана). Varr ime Suppl E ч 

a 1 r | к 

Pressure Inc., P.O. Box 483, Sausalito, CA 94965 4 & 20 KW, Parts for Jacobs iia ME rV ighway,  Goodletts 

— z info Packet $2.00 2 METAL Cutting Lathe ,592.90. 

= | | ' i ig. roctor, dustry, 
*— LASERS UNLIMITED Paul Biorn 91746. 


DAKOTA WIND AND SUN, LTD. 


| — wi A i t- 

| n= RTI ede da |, etis TRISTE. сүр 

40 Watt CW COs Laser ........ Cedar Rapids, IA 52406. 

кеи Neon as Laser Sanwa 6 Country Living Needs 14 ENGINES & MOTORS 

olid State Laser Rifle ........ . — | F = 

Solid State Laser Pistol ........ 6.00 Coffee Mills, Kraut Cutters, Oil Lamps, Oak power plant. PI keneratee. tor 110 NC. 

Dye E. cc dscccackhecewacrerbieds 6.00 Kegs, Churns, Copper Kettles, Wash Pots, 8E Case St. Tampa, FL 33602. à 

Pocket Пазег.................... 5.00 Wood Stoves, Harnesses, Windmills, Plows, - 
* COMPLETE ITEMIZED LIST of all 


Pumps, Cider Presses, ‘Canning Supplies, 

Hardware, & much more! All New Goods. 

255 page Illustrated Catalogue $3.00. hy 

| | CUMBERLAND GENERAL STORE wu & 
| Dept. Ро Rt. 3 Crossville, TN 38555 а 


12 HOME CRAFTSMAN 


SPIRAL Glue dowels dowels, package „5 50, 
$2.00. Color Hdw. Cata $2.00 
asstd. Your Home, Concord Pike, Wil- 
mington, DE 19803, 


са HOLDER 


laser companies with addresses, phone 
ux and available ADE ous 
. List "OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 


on latest laser developments — auto- 
matic updating available $4.00 


LASERS UNLIMITED 


BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


eee eo m 


$11.50, For all steel 
add &.92 ей. mount 


1 
Osseo, MN $5389. 
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15 HOME REPAIRS, 


REMODELING 


BUILDING OR BUYING? Checklist 
revents oversights. $3.50. Guaranteed. 


msco, Box 312-Р51, Grayslake, IL 
60030. 
TURN unsightly pipes and sts in 


your finished basement into pillars of 
wood-grained beauty with patented PP 
Panels. Come flat in 7’ ог 8’ lengths; 


pre-cut, pre-mitered, pre-finished. You 
simply wrap arount EUR x 1 
ends. FREE SAMPLE. 5 F- 


" diameter. Halo 2 А 
tage. THE WORKSHOP, eee 920. 
4747 W. Peterson, Chicago 60646. 


15A ENERGY SAVING 


SOLAR water heater plans, practical 
details, recautions, 00. SOL- 


SOURCE, Box 4108, Santa Rosa, CA 
95402. | 
FREE Solar Heat for Swimmin 
Pools. Floating cover ($. 4T a. odd 


152 
SAVE 50% HOT WATER. Special 
adapter installs in minutes. "S 52. 00 
25c handling to ] Р.О. Box 


af- 
309, Franklin Square, NY 11010. 
UMDERGROUND HOMES, The ener у 


| efficlent, low maintenance home of t 


SURVIVE NEXT WINTER 
OLDTIMER Woodburning Fireplace 
Stoves heat average home without elec- 
tricity. For information nearest 
dealer write: Midwest Stoves Inc., Box 
1704, Mt. Vernon, IL 62864. 


SAVE up to 40% of your еде | costs. 
v nding foam cures in place air 
iltration and heat loss. SI 


SOCKETS (electrically inert). Use around 
| vents, doors, windows, FOUNDATIONS, 


| . Adheres to wood, metal, stone, con- 
crete glass. HUD Approved (MPS-Sect. 
507-6). 18 oz. can $10.95 postpaid. Dealer- 


ships available. 
National Distributors, inc., 


Р. О. Box 330, Essex Junction, VT 05452 | 


ALTERNATE 
ENERGY 


SOLAR system dealers urgently need. 
ed. Send $5 for details, Refundable. 
Gould, Box 5457, Titusville, FL 32780. 

from new patented 


FREE Electric 
: Information, 
8.00. Lavery, 424 8, Mt. Ver- 
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` SOLAR CIGARETTE ` LIGHTER. Small 
mirror lights cigarettes instantly with 
вип power! Complete with carrying case. 
$2 50. Kerry Kay Barker, 6435 Dowling 


Dr., LaJolia, CA 92037. 


SOLAR Energy! For You? Free de- 
tails. Box 5367-PS, Austin, TX 78763. 
haerere encuesta Кыйа ср да REE i d c stop 


ENERGY Savings юрри. Easy. In- 
pn for 


home use. et - = 
Energy and erpe a Consultants, 
Dept. 101, Р.О, Box 2, Boston Branch. 
McKeesport, PA 15135. 

FREE hot water, Solar plans $10.00. 
New units, proven 20 pem Box 1272 
Pinellas Park, FL 335 


UNUSUAL engines, carburetors, run 
on kerosene, alcohol, much more. Free 
book list. Madison, Box 206-7, Berea, 
KY 40403. 


SOLAR WINDOW SHADE: Make or 
шоп w^ East, South and 
orks like ordina 


в k OTD., 
431104, Miami, FL 33143. 


SOLAR DIRECTORY 1978, a compre- 
ry $3.00 


OLAR | catalog; stamped envelo 
Ug cr 401a South 36th, Phoe 


FREE ENERGY! Make Hydro 
Convert your home, automob 
and instructions. я. 510. 00. RDA, Box 873, 
Concord, NC 2 


WIND Energy 
n 


togan ae fuel, 


Resources Guide de- 
talled descript of 30+ o systems. 
Exhaustive listing of  do-it- ourself 
lans, designs, manufacturers, distribu 

ede 48 pages, ill 


antee, $4. Wind 
yckville Centre, NY 11571. 


HYDROGEN - Make your own fuel. 
Electrolyzer Construction tians; $10.00. 
L. Spicer, Lineville, IA 50147 


SOLAR Hot-Water Kits $995.00. Olin 
collector plates, completed modules, 

other solar components.  Dealerships 
Available. Weather-Made ebria Inc., 
Route #7, Springfield, MO 658 


SOLAR BOO KS 


First time ever all significant books on 
solar energy available by mail from а 
single source. Send for our com- 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $2.00 
for catalo Refundable. ENERGY 
BOOKSTORES, Dept. PS-13, 4525 
Comber Ave., Encino, CA 91316. 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar - Fire Alarm Equip- 
ment. FREE talog! ا‎ Вох 
624G, Cranford, NJ 07016 


TE VEHICULAR TRESPASS 


Baltimore, MD 2122'T 


PROFESSIONAL Burg lar . Fire Alarm 
Equipment at Discount Prices. Catalog 


1.00 Emel Electronics, Box 146-DU, 
heffield, MA 01257. 

78 CAMERAS & PHOTO 
SUPPLIES 
PHOTOGRAPHIC SHOPPER published 
monthly, over 50 pages, $6/year. 
Shutterbug, Box F-7. Titusville, FL 

32780. 
19 MOTION PICTURES 


UNUSUAL movie supplies, Free circu- 
em Бон, 47th Holly, Kansas City, MO 
411 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white. Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 

art, Selznick, hundreds of titles. Free 
illustrated catalog. Niles, Box 1576-P5, 
South Bend, IN 46634. 


SUPER 8 . VIDEOCASSETTE-16MM 
ENTERTAINMENT! Free Catalog, Cinema 
Eight, Box PS, Chester, CT 06412, 
(203) 526-9513. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LOOK! Save 7TOc on Money Saving 
Offer! Kodacolor rolls developed with 
Jumbo Prints . 12 Exposures $1.55, 20 
Exposures $2.55 (All Shipped Postpaid 
- No Limit!) Big supply discounts. En- 
close advertisement. Wisconsin Film, 
Dept. O, LaCrosse, WI 54601. 


21 HOBBIES 
COLLECTIONS 
HYDROPONICS, Apartment Size 


System Flans $1.00. Duggan, 3005 
S.W. Hume D-Z, Portland, OR 97219. 


COLLECT Military Medals, List 50c. 
TOM Box S387PS, Baldwin, NY 


| | 3 1 
P.O. Вох 307-PS 
ound Lake, lllinols 


22 JEWELRY 


AUTHENTIC and powerful Caribbean 
Talismans: Virility. Health. Power. Love. 
Money. For full information and catalog 
send $1.00 to Mid Atlantic Supply Co., 
Box 4534, St. Thomas, U.S. Virgin Is- 
lands 00801. 


23 


MINERALS & 
PRECIOUS STONES 


PANNING, MINING, TREASURE, 
Catalog Free, Mining, Box  64-PS, 
Nampa, ID 83651. 


GOLD, 10 Small nuggets panned from 


Oregon Streams $1.00. Robert Brandt, 
Sweethome, OR 97386. 

GOLDI! PLATINUM!!! Klondike gold 
separator. Patent U.S.A. (1977), In- 
formation, $2. Mintod Industries Ltd, 
595 131. Delia, Alberta, Canada TOJ 


| Hagenow 


| 24 ANTIQUES, RELICS & 


INDIAN GOODS 
INDIAN GOODS 
INDIAN and Eskimo, relics, list free. 


Arrowheads, $5.00 dozen, Folsom 
ee each. С. Secrist, Deerfield, MO 


25 FORMULAS, PLANS, 
ETC. 


5000 MONEYMAKING Formulas - 
Catalog/Manufacturing Secrets $1.00 
(Refundable!): GWAG, Box 193, Brook- 
field, WI 53005. 


26 SCIENCE & 
CHEMISTRY 


KRYPTON LASER POSTERS at last! 
New, Unique prints. Special $5.00 offer 
includes the large incredible laser 
"Deep Space Abstractions" and our 
introductory laser products brochure. 
Laser Art Creations, Box 968, Grand 
5 ND 58201. 


EAT Pyramid. squares the circle. 
Full errem trigonometric and geomet- 
ric proof - $12.50 check or M.O, Du- 
Wood Road, Scotch Plains, 


NEW 176-раре catalog listing thou- 
sands of chemicals, glassware and la 


equipment, Send 1 dollar to: Merrell 
Scientific, 1905 Buffalo Road, Roches- 
ter, NY 148 


TEFLON "flask Stoppers - 24/40, 
20/42. Literature 25c. FM Products, 
Box 22575. San Diego, CA 92122. 


GRAVITATIONAL Wave Generators! 
Control Space and Time. Unlimited Po- 
tential. eoretical data апа plans 
£10.00, RDA, Box 873, Concord, NC 
28025, и 

CHEMICALS — Apparatus, Biological 
Scientific Supplies, Catalog — 50c. 

oratories, 507 Huron, 
Manitowoc, WI 54220. 


LABORATORY Supplies - Discounted 
Prices! Catalog - 50c, Starr Scientific. 
Te e Street, Manitowoc, WI 


a 


NEW periodic table wall chart $3.00. 
Circlon, Greenriver Gorge, Enumclaw, 
WA 98022 


**LASER & SCIENCE PLANS** 
LASER WARS ae pity 


LASER PISTOL PLANS - $3.00 
WELDING-BURNING LASER - $9.00 
"LASERAMA" Я LASER SHOW - $19.00 

“WILD IDEAS" Catalog - $2.00. So- 
аваг, 378818, Box 1005, Claremont, СА 
91711. 


AMAZING ELECTRONIC 
“a. PRODUCTS ^ 


LASERS SUPER POWERED, BURNING, CUTTING, HIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERHS - GIANT TESLA - 5 

TURWAND-TV DISRUFTER ENERGY PRODUCING, SU- 
HVEILLAMCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEWI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT: 


D PARTS SERVICE. INFORMATION limited 


CATALOG $1 POR HIS LORD MFE DAVE AMHERST, HL H GJONI 


BREATHE BETTER AIR THROUGH 
THE MAGIC OF SCIENCE 
NEGATIVE ION GENERATORS 


{Fascinating Details - $1.00) 


Room Units Dealers | Golden 
Enterprises 


Wanted | 7282.5 
| Glendale, AZ 
| (602-258-8324)] | 


Portable Units 


Testers 


Accessories 


LASER OR PHASER PISTOL — Complete 
м cup fra лог yiri 
Plo ue E eac 
I aad LASER 
INVIS- 
IBLE me ORCE 
FIELD — $1.75, 
MOON MAN RO- 
BOT — $2.00, FLYING SAUCERS & ‘UFOs’ 
— $2.95. lon Aeronautical Lift 5 stem — 
$5. High Power CO2 Laser $4.95. Catalogue 
of a 150 Science Projects — 75. 
JACK FORD SCIENCE PROJECTS 
P. 0. Drawer 948, Duluth, GA 30136 


27 PLASTICS 


CASTOLITE pours like water, hardens 
like glass without heat. Crystal clear, 
colors, Embed flowers, seashells, memen- 
Make fine gifts. Repro- 
duce vour esigns with flexible molds 
any shape, size, Profitable. Illustrated 
Manual а о $1.00. CASTOLITE, 
Dept. T8E’PS, Box 391, Woodstock, IL 
60098. 


tos, anything, 


oster | 


28 DRAFTING SUPPLIES 


PROFESSIONAL DRAFTING TABLE. 
Build for less than $50.00, Plan, mate- 
rial list, and instructions, $3.00, De- 
хро кино, Р.О. Box 391, Halifax, NC 


29 LOG CABIN & 


HOME BUILDING 


HOW to build a simple solar house!!! 
Free brochure, J.T. Publications, P.O. 
Box 667, Hamilton, MT 59840. 


HOUSE PLAN BOOK - 40 layouts 
never before available in America. 
From New Zealand, where 
counts! $6.95 postpaid. Forbes, 
9006, Pittsburgh, PA 15224. 


LOG HOUSES, Portíolio of В tradi- 
tional designs $3.00. Cellar Plans, 384 
Elgin, Ottawa, Ontario, Canada. 


SOLAR STONE HOUSE 
WE built for less than $15,000. 
Windpowered, Blueprints, guide, апа 
newspaper article. $6.00 ppd. Real 
Herbs, Box 164, Ashford, CT 06278. 


economy 
Box 


SAVE 50% ON NEW HOME. Builder- 


Developer Reveals Complete Details - 
$5.00 - Guaranteed. Dexter, Box 9365- 
Р, Jacksonville, FL 32208. 


BUILD Log Cabin rustic furniture. 


lireplacet!!! Complete manual 53.00. 
‘A’ Frame plans $2.00 ... Guaran- 
teed, Е pider, 956 Springdale, Atlanta, 


UNIQUE MODULAR HOUSE; our kit 


and instructions, vour land and labor. 
Dealers invited. Shelter-Kit Incorpor- 


ated, Franklin, NH 03235. 


Breakthrough in £u n гена, Old 
Scandinavian method sibel ht up to date in 
Canada. Build a 1 or even 2 ft. thick insulated 
wall with any size logs, Small trees, saplings, 
cordwood can be used. This building method, 
stackwall, was recently demonstrated at U.N. 
Habitat Conference, Vancouver. Easier, warm- 
er than conventional log constructlon. Guaran- 
teed, illustrated construction manual, 55.00. 


Circie 4 Ranch, 
R.R.3, 
Ponoka, Alberta TOC 2HO 


30 GARDEN SUPPLIES 
& EQUIPMENT 


COMPLETE SOIL 
ANALYSIS 


SOIL ANALYSIS SEH- 
VICE сип assist yuu in SU 
per-condiiioning your soll 
for Fuller and Healthier 
LAWNS and MAXIMUM 
GARDEN PHODUCTION. 
Service Fee SGM Write 
for Sample mailing in- 
struetions and plant pH 
preference chart. 


SOIL TESTING SERVICE 
Box 30054, Amarillo, TX 79120 


30A PLANTS 


INSECTIVOROUS, Woodland Terrarium 
Plants. Catalog 25c. Peter Fauls Nurs- 
ery, Canandaigua, NY 14424. 


31 NURSERY SUPPLIES 


GROW Ginseng. Very Profitable. Have 
seeds, roots. Goldseal. Full Information. 
G. Collins, Viola, ТА 52350. 


HYDROPONIC 
APARTMENT GARDENS 


1 square yard by kitchen window (or 
dark basement) guaranteed to produce 


6 or more varieties of gourmet fruits & 
vegetables that taste and look great. 
FREE Information on Kits & Books. 
Apartment Gardens, Spring Ridge A-11, 
Vhitehall, PA, 18052 


32 REAL ESTATE 


SAVE THOUSANDS! Sell purchase 
your own house. Avoid realtors man- 
uel. Robinson Realty, 148-ps North 
Arcadia, Lexington, КҮ 40503. 


HOW To Make A Fortune In Real 
Estate, $3.25 To: Jack Johnson Enter- 
Бава: P.O. Box 34084: Houston, TX 
T1034. 


WYOMING RANCH LAND. 10 acres - 


$40 down, $40 month, (Offer void in 
California.) Owner - ke Gauthier. 
9550-A-Gallatin. Downey, Ca 90240. 


$20.00 


CALIFORNIA Acreage, Lots. 
Box 35291, 


down, $20.00 monthly. 
Angeles 90035. 


"FLORIDA" Land for Sale 1/4A 
Homesite $35.00 down, $35.00 per M. 
Write Salzman, Box U, Dept. PS, Baby- 
lon, МҮ 11702. 


OWN CANADIAN LAND FROM $47.00 
AN ACRE, Properties across Canada 
Low payments. Cottages, hunting, fish- 
ing, investment, Free Catalogue. Cana- 
dian Estate Land, Dept. 22C, 286 Law- 
rene Ave. W., Toronto, Canada M5M 


NORTHERN NEW YORK Eropa 
Farms, Business, Recreational Proper, 
Write for Free Property List. S.À. 


Realty, Box 263 B, Star er pu 
13690 
GOOD COUNTRY LAND . - . How to 


find it and purchase it! Send $2.95 for 
booklet to: K. ced Box 5071-P5, 
San Pedro, CA 90731 


NEW . FREE! Big SUMMER Catalog! 
Over 5,100 properties described, pic- 
tured! - Land, Farms, Homes, Busi- 
nesses, Recreation, Retirement buys. 
Selected best thruout the U.S.! Over 
700 offices, 43 states All Across Amer- 
ica, Mailed FREE from the World's 
Largest! STROUT REALTY, Inc., А 
DM OFT, Dept. 5810, Chicago, IL 


“CANADIAN Country Properties," 
Our 63rd Year. Catalogue-3 Issues 
$1.00, Tax Sale Service, Suite 404-Р5, 
85 Bloor Street East, Toronto, Ontario, 
M4W 1B5. 


FREE CATALOGI 
сынав. All Types 

AFE-BUY Real Estate Agency, 
Box 589-PS. Little Rock, AR 12203. 


GOVERNMENT Lands — From $7. 50 
Acre! HOmeses, 


( Coverin 15 
Property! Photos! 
Inc., 


listings — $2.00. Surplus Lands, Box 
19107- FE, Washington, DC 20036. 
BIG . . . FREE... CATALOGI Over 


2,500 Top Values Coast to Coast! UNIT- 
ED FARM AGENCY, 612-PS West 47th, 
Kansas City, MO 64112. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


MEW FISHTRAP WEEDLESS LURE! 


Striking bait springs trap, CATCMES 
MORE FISH. Specify color. Copper, 
Nickel, Gold. Small $3.00, Medium 
$3.50, Large $4.50. #11 Dellw 
Cove, Landfall, MN 55119. 
THREE WHEEL 
TERRAIN VEHICLE 


Bulldogs shipped complete ready for final 
assembly direct from factory. 5, 6, 8 ot 
22 h.p. Gemini mini & trail cycles 50, 80 
or 125 CC - Go Carts. Send $2 for brochures 
Sa, & information 

Жо ' which will 

save you 
$50 to 
$100. 


BULLDOG MFG. INC. 
1503 South Glenstone 
Springfield, MO 65804 


LOCK BLADE 
KNIFE 


ому $295 sach 
9" Overall Length 


Flips 

5" When Closed No in- 
e Opens instantly [eee 
e Sharp and matically to 
revent acci- 

Tough dental closing. 

е Stainless Rator sharp 
tough stainless 

Steel Blade steel blade for re- 


liable use and hard, 
long. service, pas 


Not for sale _ 
ў back in 5 days i^ 


ms залее, Send 
plus 5 o cove Р 
ohibited age and handing. Pos 
y law 


WESTBURY SALES CO. 


P.O. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-5-PS 


CAMPING 
EQUIPMENT & TENTS 
OREGON KINDLER, pocket bellows. 


Guaranteed cam fire starting, 
Lally, Box 17, Camas 
16. 


CAMPING т Tremendous Se- 
lection. Free alog. Campmor, Box 
407-P, Bogota, NJ 07603. 
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35 AQUARIUM SUPPLIES 


Live Sea Horses AQUARIUM 


Includes б adults and up to 30 ponies from prep- 
nant male, marine salt, ford, sea horse tree. sea 
shells, coral, silica sand, live snail, live plant 
and instructions, PA. 9 

BEGINNERS KIT: 4 adults and up to 30 ponies 
from pregnant male, salt, food, snail, plant and $ \ 
instructions, 
LARGE DELUXE AQUARIUM and all above 
accessories with 10 adults амі Ур to 60 ponies * 
from 2 pregnant males. $11.95 

АН bits seni powipaid Via Avr Mall "Live Delivery Сиан, 

Sea Horses, lac., Dept PS SE, Box 2096, Coral Gables, Fla. 32134 


38 BIRDS & ANIMALS 


599 PICTURE Color Catalog 31.00 
"Everything — You Name It!" Swans, 
Peacocks,  Bantams,  Pigeons, hobby 
supplies, books, Stromberg's Pets Un- 
limited, Pine River 57, MN 56474 


RAISE rabbits for fun, food, profit. 
Leading magazine shows how, provides 
sources for stock and equipment. 12 
issues, $7.00, Sample, $1.00. Rabbits. 
Ped 19E, Dept. PS, Waterloo, WI 


39 EARTHWORMS, 


CRICKETS, FROGS 


RAISE or Retail Fishbait - Free lit- 
erature vi Fain's Angleworms, Edison, 
GA 31746. — — — 

$25,000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 45c 


Stamps for Raising Instructions, Full 
Details. Special Today! Hybrid 
Redworms $16.95 Postpaid. Georgia 


Ranch, Dawson, GA 31742 


FREE Literature — We Teach You To 
Raise, Sell Fishworms, Crickets, 12- 
inch ‘African SOLIDE: Carter Farm-12, 
Plains, GA 317 


WORMS, cem of buying? Find your 
own, Booklet - $2.95 plus 55c han- 
dling. Chip Moore, Р.О. Box 1505, 
Reldsville, NC 27320 


EARM Money raising fishworms! Back- 
yard, garage, basement, Free instruc- 
tions, startling market facts! Oakhaven- 
121, Cedar Hill TX 75104. 


42 FIELD GLASSES, 
TELESCOPES, 


MICROSCOPES 


FREE Catalogue! Thousands war sur- 


plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc, Jaegers, 
691G Merrick Road, Lynbrook, NY 
11563. 

43 GOV'T. SURPLUS 

` JEEPS . $59.30! - CARS - 533.50! 
- 200, 200 ITEMS . GOVERNMENT 


SURP - MOST COMPREHENSIVE 
DIRECTORY AVAILABLE tells how, 
where to buy - YOUR AREA . 52.00 
- MONEYHACK GUARANTEE - Gov- 
ernment Information Services, Depart- 
ment А-5, Hox 992495, San Francisco, 
CA 04109 (433 California), 


See 


GOVERNMENT Surplus. Jeeps, Po 
Typewriters. How and where to 
$1.50, M.W.D.S., 2105 Southeast 23 
Ave., Mineral Wells, TX 76067. 


MILITARY Surplus, Boots, Canteens, 
Helmets, Jackets, Knives, Machetes. 
Packs Discount Catalog $1.00 Refund- 
able. Dixie Military urls, Box 8149- 
PS, Nashville, TN 37207 


—— à 


JEEPS! 2416.77! ELECTRONICS - 
Boats - Tools - 325,000 Bargains. 
Buy, Your Area - How! Where! Low 
As 1с on Dollar! Foremost GUARAN- 


ТЕЕП Directory $2.00. GSURPLUS, Бох 
2009-PSE Taftroad, Svracuse, NY 
13221. (Cable: Gsurplus). 


GOVERNMENT Surplus, Buv in Your 
Area. How, Where, Send $2.00. SUR- 
PLUS, 30117-PS HEADQUARTERS 
BUILDING, Washington, DC 20014. 


“U.S. GOVERNMENT SURPLUS Di- 
rectory," How, Where to Buy, 100,000 
items (including Jeeps) .., Low as 2c 
on Dollar! Most Complete Information 
Available .. , $2.00 SURPLUS DISPOS- 
nine 19107-FE, WASHINGTON, DC 


44 ATHLETIC EQUIP. 


FIVE MINUTES FOR FITNESS 
LOSE weight and inches. Five min- 
utes а day. Jump rope and exercise pro- 
gram $4.00, Hunt's; Box 368, Mayfield, 
KY 42066. 


WEIGHT LIFTING 
EQUIPMENT 


Complete eatulog af over 
"Hj items used by strong 
men. body builders апа 
athletes to develop 
strength amd mascles, 
Send he delay for your 
ру. 


WEIGHT LIFTING 
nist Mti MT 


x 882 
Holyoke. ea 01040 
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45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


18+ INCH Arms - 90 Days or Re- 
fund! $3.49! Westpubco, Box 163-р, 
Boring, OR 97009. 

POWERFUL Muscles  Fast!! 
fantastic results, Free brochures, 


Obtain 
Uni- 


versal Bodybuilding, Dearborn, MI 
48121. 

POWERFUL Body Fast! Guaranteed! 
Free Information. American Power- 
house, Box 667T, Minneapolis, MN 
29140. 

46 PROFITABLE 
OCCUPATIONS 
PROFITABLE hobby. Sell photos. 


Learn how and where to sell Send 
$1.50 today. Village Vendors, Dept. 3, 
37 Timber Rock Road, Gaithersburg, 
MD 20760. 


REPAIR 
and tools, 
15 Canal, 


lawnmowers, Thousands of 
Wholesale list 25c. 
Port Jervis, NY 


$200 /DAY Possible! Buy Scrap Gold, 
Silver. Complete Manual, 53.00 Mere- 
dith, Box 11216-P, Reno, NV 89510. 

NATION'S FASTEST GROWING BUSI- 
NESS - The Earthworm Industry. Raise 
Earthworms for the National Worm 
Growers Association. Part or Full Time 
Market to us, Information 

Box 99-PS5S, Congers, NY 


А, 
10920, (914) 429-5448. 


SERVICE AMERICA'S MOST 
POPULAR OFFICE MACHINE, 


the IBM Selectric typewriter. Learn 
this valuable and uncommon skill at 
home, on your own, for an invest- 
ment in tools and materials of under 
seventy-five dollars. Book with all in- 
formation $5.00 postpaid. 


K. Nelson, 367 Kamala Loop, 
Honolulu, Hi 96825 


FREE information: 999 Practical 
Wars to make money! Beta Enterprises, 
Box 134-P, Kensington, MD 20795, 


FREE Literature — Make Big Monev 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. | 

FREE catalog. Repair air conditioning, 
refrigeration. Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX 75201 

$100/DAY Possible! Buy Scrap Gold 
Easy, Complete Manual. $4.00. Barton, 
956 Springdale, Atlanta, GA 30306, 


MECHANICALLY INCLINED INDIVIDUALS 


—WANTED— 


Assemble electronic devices in your home. 


Get started in spare time. Experience, Know- 
ledge or Investment Not Necessary. Expect 
big aron. $300 - $600/Wk. Possible. Write 
far free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


CLOCK and Watch Repairing Books. Books, 
Tools, Materials. Free catalog. North 
American, Box TTBRA, Fox River Grove 
IL 60021. 


MATTER, LIFE, EVOLUTION 


ADVANCED electronic based thinking 
about the visible and invisible universe. 
$2.95 plus 30c handling. Dept. X, Gib. 
son Hiller, Publisher, P. O. Box 22, 
Davton, OH 45406. 


THINK METRIC! WHY? SIMPLICITY! 
And America's going metric. 
length, temperature, speed, etc. 
soon have new names, Send for the 
simplest step by step book available on 
metric conversion. Colorfully illustrated, 
making it fun, Only $2.00. Blue Ridge 
EGUCEBFIBOR; Dept, 5745, Clayton, GA 

“SURVIVAL / Combat f Self-defense 
/ Wilderness Living" Training man- 
uals/Books . atalog 50c . Ken 
Hale (L-50»2), McDonald, OH 44437. 


LOCK PICKING - 56.95 for illus- 
trated book, American Lock, Box T7886, 
Long Beach, CA 90807. 


OUT-OF-PRINT Books Found. Send 
Wants. Book Look, 51 Maple Avenue, 
Warwick, NY 10990, 


FREE magazine featuring 500 books 
natural Health, gardening, occult, 
interesting subjects, Provoker 
Catherines-505, Ontario 


other 


Press, St., 
L2R TCD, 


ORGANIZE YOUR MAGAZINES 


Shield Protector-files keap 
Ж them out of 
jw yet handy. 

ct Tough, walnut finish, 
corrugated fiberboard. 
B for $9.95 postpaid U.S. & 
Can. send check or money 
order to: Shield Associates, 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


the way 


of U.S, Stamps 


46 TOYS & GAMES 


FOOS Side mad 

68 PIECE KIT $16.95 i 
Players, Special 
Hard to Find Parts 
and plans incl. 
You buy lumber. 


FREE INFORMATION 
KICKS P.O, Box 1061P Oak Park, 111. 60304 


49 JOKES & NOVELTIES _ 


GAGS and Gifts. Catalog 25 cents. 
Gifts and Gags, 61934 Lake Murray 
Blvd., La Mesa, CA 92041, 


FREE! World's Leading Novelty Cat- 


alog, 1800 Funmakers, Jokes, Tricks, 
Science, Sports, Hobbies, Jewelry, Ear- 
gains. Johnson-Smith, C-2, Mt. Clemens, 
MI 48043. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 
WHOLESALE Magic Tricks, Jokes, 
Catalog $2.00. Miami Magic, 9734 Bird 
Road, Miami 331685. . .— —  — à^à 
NEW! Largest ma magic catalog ever, 6 
free tricks, көк of 50 tricks. $1. 00. 


Marshall Brodien, Р.О, Box 1115, Fala- 
tine, IL 60087, 


DISCOUNT Magic Catalog. 25c Huge 
savings! Magic & Fun Discount Center, 
Box 1936-PS, New York, NY 10017. 


PROFESSIONAL Magic! Facto Di- 
rect to You, Giant Catalog — $1. А 
(refundable). Hank Lee's Magic Factory, 
Dept, PS5, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


PROOF Sets 1961-1969-5 - $4.89 
ach Саной - 25c. Edel's, Carlyle, IL 


BRILLIANT Proof Sets: 1957 - 1958 


Each $6.89: 1968-5 - 1969-5 - 1971- 
5 1972-8 Each $4.98: 1977-5 
$11. 98. Add $1.50 Postage. Bargain 


Lists 50c, Bebee's Incorp., Omaha, NE 
68111. 


HONG KONG Dollar only 10е. Un- 
circulated cupronickel dollar. Limit one. 
Adults only. Plus price lists. Littleton 
КӨШ, Co., Dept. KH-2, Littleton, NH 
03561. 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 set. 
Adults only pus is prise lists, Littleton 
Coin Co., 2 Littleton, NH 
03561. 


52 STAMP COLLECTING 


FREE! Big Bargain Catalo 
Edition listing thousands of bargains 
including U.S, and В. N. A. stamps. 
packets, albums, accessories and sup- 
Plies, Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-58-PS, Jamestown, NY 14701. 


200 DIFFERENT Romania, Plus Ap- 


-— New 


provals, 51.70. Fies, AGU. Thornville, 
OH 43076, 
SEND Only 10с for Nice Collection 


including $5.00 issue 
and scarce mint Sipex Souvenir Sheet, 
Attractive price lists of other beautiful 
stamps and collectors supplies also in- 
cluded, Mystic Stamps, Dept. SS-2, 
Camden, МҮ 13516, 


1000 DIFFERENT Stamps, Only 
$3.25. Molzan, Box 2276, Alameda, CA 


MONEY! Money! Makes the world go 
around! 5 beautiful Bank Notes only 
10c from Japan. China, Bulgaria, Hong 
Kong, etc, With exciting bank note 
selections on approval which you may 
purchase or return, Send 10c today. 
Start enjoying this fascinating hobby. 
Jamestown Stamp, Dept. B58FPS, James- 
town, NY 14701. 


FREE Mint U.N. set with U.S, and 
U.N. approvals. Thorne, 13317 Lydia, 
Silver Spring, MD 2090 
500 DIFFERENT Stamps for $1.75. 

le 


Smith, 508B Brooks, ge Station, 
TX T1840. 


AM Unusual U.S. pproval service. 
191015" Box евр" Н Падеірћів, РА 


FREE Surprise collection sent with 


approvals, Jay, 1784 Union, San Fran- 
cisco, 94123, 


FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48128. 


“INVERTED ERROR” + 100 Differ- 
ent United States, 25c with approvals. 
Benmi Stamps, Washington, DC 

0015. 


U.S. APPROVALS for adult collectors 
only. Tired of the usual, dull, over- 
priced stamps? We offer а refreshing 
and rewarding change. Rivertown, Dept. 
1885, Lowell, MI 419331. 


FREE 100 FOREIGN, 10c mailing. Ар- 
provals, Jack's, Box 1408-C, Richmond, 
CA 94802, 


PEMNY Approvals! 


ardless Cata- 


logue! Kloster, ба nd St., San 
Diego, CA 92105. 

U.S. 100 DIFFERENT 10c, approv- 
als. Stamps, Box 385-5, Midlo 
ҮА 23113, 


$5.00 VALUE, 100 different United 
States Commemoratives $1.00: Bryson, 
612P White. Toledo, OH 438605. 

STAMPS 2c each Mounted Scott 
order, Smitty, Box 5826, Ft. Lauder- 
dale, FL 33310. 


U.S. BARGAIN: 50 different 25c with 
beautiful world-wide a ME: Stamp 
Center, Kennebunk, ME 04043 


FREE U.S. Mint Set, KDE, Hilde- 
рата. Box 5645, Redwood City, CA 


FREE Worldwide with approvals. 
Stamps URSI Ede Box 2295, Kalama- 
zoo, MI 49003 


WOW! 110 АП Different Germany 10c.: 
Commemoratives, Airmails, High ues, 
Big catalog. bargain lists. Also, fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp, Dept, A5&-PS, Jamestown, МҮ 
14T01. 


107 DIFFERENT triangles, sports, 
tropicals, etc, Value Near $4.00. Only 
lOc. Approvals, Jayto Stamps, Dept. 
175-W, East Syracuse, NY 13057. 


50 OLYMPIC Pictorials! 25c. Approv- 
als. Ross, Box 564-PS, Yonkers, NY 
10702, 


200 WORLDWIDE Stamps 25c.  An- 
provals, Whites, Box 24211, Indianap- 
olis, IN 46224. 


GERMANY - $2. TO Value, 25c. Ger- 
many, U.S., Canada, Oniy, Stamphaus. 
Box 533, Salisbury, MA 0195 


SPECIAL - 400 U.S, 30c. Approvals. 
Wright, Box 753P, Hagerstown, MD 


50 ARGENTINA - Different 10c. Ap- 
provals. Gobestamps, Box 690, Saco, 
ME 04072. 

50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 

3592, Mansfield, OH 44907. 


100 FASCINATING Turkey Stam 
(all different) only 25c. Adults on 
Goliath Co.. Dept. Y-2, Bethlehem, 


UNITED STATES — 10 Different Flag 
aces 15c. Approvals, Blachman, Box 
147D, Homecrest, Brooklyn, NY 11229. 


50 YEARS Old, fifteen different Unit- 


ed States, over fifty years old — 25c 
with approvals, Jaxon, Hox C11, New 


Rochelle, NY 10804. й 


U.N. & MINT sets $1.00! A provsls. 
Gordon Davison, Hillsboro, NH 03244. 


ENERGY CRISES: Get involved in 
issue with our U.S, and 
Conservation 


du 


to: (UE нен pamp о ORREN Dept. 
APSE, Calais, 


WOW - 55 Different U.S. Stamps! 
Only 10c. Includes old issues, com- 
memoratives, high values, airmails, plus 
hard to get $1.00 stamp — send 10c 
(offer to Adults Only) to Gonan 
Dept. WA-2, Bethlehem, NH Tå. 


50 DIFFERENT U.S. Stamps, Includes 
1943 Flag Stamp of Occupied Nations. 
Only 25c, Approvals included. Willett 
сорани "Bo Yorktown Heights, 


54 RADIO, TELEVISION 


PROJECTION television plans $5.00. 
Affordable lens-mirror kits. Free infor- 
mation, Penpro, Box 561, Cantonment, 
FL 32533. 


POLICE /Fire scanners, Crystals, An- 
tennas, radios, Radar detectors. 
Harvey Park Radio, Box 19224, Denver, 
CO 80219. 


` PHONO-Slides / $T. 95 pair. T.V. Lazy 
Susan 12" $7.95, Color Нам. Catalogue 
$2.00. Your Home, Concord Pike, Wil- 
mington, DE 19803. 


BEARCAT 210 $239.00 postpaid. 
CB-40, $54.95 portpala, Johnny's, Box 
584, Sturtevant, WI 53171. 


GOVERNMENT surplus electronics, 
gadgeteers illustrate catalog 25c, 
Meshna, Nahant, MA 01908. 


36c TUBES, Radio & TV! Free Color 
Catalog, Cornell, 4217S University, San 
Diego, CA 92105. 


FREE Educational Electronics Cata- 
log, Edukits Workshop, SRE 
TT6-A, Hewlett, NY 11 


[5 


4! 


BUILD YOUR OWN TV CAMERA! 
“Ideal for home & business” 


Whether for РИН ar PROFIT, we 
challenge you te the exciting field 
of ТҮ telecasting. Complete kit 
only 5185.00. Solid-state. Also 
available assembled, Connects tö 
amy ТҮ set, Reviewed in fhis 
Magatine, August, "Tl ИШЕ. 
PHONE OR WRITE FOR FREE 
ILLUSTRATED CATALOG OF KITS 

„DAL 402-987-3771 (rede! 


1305 BROADWAY ST. М., 
DAROTA CITY, NEBR, 6673) 


ATV Research 


54A CB RADIO 


CH'ERS - Metal CB LD. Plates, Send 
$2.50 with Name, Address, Call Letters, 
Handle To: Kahanek Engravers, Dept. 
71336. 4234 Baron Ln., Deer Park, TX 


250 WATT C CB Antenna Tuner, com- 
plete JE A D T $3.00. Tuxedo Ra- 
dio, 201 М.Е. Washington Blvd., Bar- 
tlesville, OK 74003 


FOOL THIEVES! Invisible mobile CB 


antenna. Free information. Gifts Un- 
limited - PS5, 8050 S, Main, Houston, 
TX 77025. 

55 ELECTRONICS, 


STEREO, HI-FI 


OWERSI 


Wersi Electronics, inc 
Dept. Al Box 5318 
Lancaster. РА 17601 
Organs, planos, strings, rhythms, amplifiers, 
synthesizers. Build your own custom instrument. 


Also Factory assembled. 104: PAGE CATALOG 52 


56 RECORDS, TAPES, etc. 
RECORDS . TAPES! Discounts to 
73%: all labels; no purchase obliga- 
tions; newsletter; discount dividend cer- 
100% guarantees, Free de- 
Discount Music Club, 650 Main 
4-0578, New Rochelle, 


OLD Radio Programs on Cassette 
Tapes. Send 13c Stamp for Catalog. 
Box 9246B, St. Louis, MO 63117. 


OLDIES—45 RPM Original 
Catalog 50c, C&S Record Sales, 
197, Wampsville, NY 13183 


57 MUSICAL 
INSTRUMENTS 


INTERNATIONAL catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, acces- 
'sories, kits. Fine German-made violins 
violas, cellos, basses and bows, Sen 
25c for catalog and $1.25 credit cer- 
tificate on first order $10.00 or more. 
International Violin Company, Dept. JK, 
4026 W. Belvedere Ave., Baltimore, 
MD 21215. 


P.M.I. '77 FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA'S most complete source of 
major brand instruments and  acces- 
sories at Low, Low prices. Write: 
P.M.I., Dept. PS, Р.О. Box 827, Union 
p City, NJ 07087. 


PIANO and Player Piano servicing 
and repair books. Catalog $2.00 (ге- 
ҮҮ Vestal Press, Vestal, 8, NY 


hits, 
Box 


ELECTRIFY Player Pianos, Pump 
Organs Quickly, Inexpensively with Lee 
Silent Suction Units, Write: Lee Music, 
Р.О. Box 630A, Venice, CA 90291. 


GUITAR, Banjo, Violin, Mandolin 
making materials, accessories, books, 
piano tuning kits, Catalog 25c. Guitar 
Center, Box 15444, Tulsa, OK 74112. 


UP To 60% Discount Name Brand 
Instruments, Catalog Freeport Music, 
114C Mahan St., W. Babylon, NY 11704. 


ACCORDIONS, Save! Famous Makes, 
40 Models. Easy Terms.  Trade-ins 
welcomed. Home Trial. Button models, 
too. Free! Catalog and Importer prices. 
Accordion Corporation, 5535P Belmont, 
Chicago 60641. 


WHOLESALE Musical Instruments. 
ей; 573 Route 17, Paramus, NJ 


NEW PLAYER PIANO ROLLS. Free 
QRS and Klavier Catalogs. Fast service 
and discount prices. Dupree, 294005 
Grace, Costa Мева, CA 92626. 


| DULCIMERS 
KITS and Finished Catalogue  25c. 

APPLESEED JOHNS, PST, 451 South 

Holland Court, Lakewood, co 80226. 


58 SONG WRITERS 
| POEMS set to music. Nashville Music 


Productions, Box 40001-PS, Nashville, 
TM 37204, 


| Profit 


| Box 525, Merrifleld, VA 22116. 


BEST Poem Winner Awards. Your 
Bongs Recorded - Published - Radio Re- 
leased. Broadway Music, Box 7438- 
PS, Sarasota, FL 33578. 

59 IMPORT-EXPORT 

ORIGINAL Oil Paintings 16x20" 
$96.00 Dozen, Max McDaniel, Clay- 
mont, DE 19703. 

60 BUSINESS 
OPPORTUNITIES 
HOLLYWOOD CEMENTCRAFT: High- 
ly Profitable Home Business. Experi- 
ence Unnecessary. Unlimited Pottery 
Designs Easily Made Without Moulds. 
Birdbaths, Fountains, Wishing-Wells, 


Waterfalls, etc, Chemical Coloring For- 
Marble — Glazing, Free Bro- 
Concrete Facts, Box 7, Alta- 
dena, CA 91001, 


MAKE BIG Money! In Your Own 


Business. Details Free. Dilello, Box 

109-D2, Harrison, NY 10528, 
REPAIR Drip Coffeemakers, fast, 

easy. Excellent Profits. $3.50. DCM, 


Box 514, Yellowstone, WY 82190. 


$100  WEEKLY/KITCHEN TABLE! 
AMERICAN, BOX 242B8PSE, POMONA, 
KS 66076. 


HOW Much does being your own boss 
or making $25,000 per year interest 
you? The Warner breakthrough in the 
Engraving field could be your future, 
Write: Warner, Room EC-3-HE, 1512 
Jarvis, Chicago, IL 60626. 


FREE Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


$500 WEEKLY Possible - Easy! Now 
needed . Vinyl Repair Dealers! Sensa- 
tional opportunity. Free sinple; exciting 
details. GT, Dept, 5-С, 9710 Distribu- 
tion, San Diego, CA 92121. 


NET $489.76 WEEK! Operate Pinball 
game center. Complete plans $3.00. 
Marca, Box 242, Totowa, NJ 07511. 


INVESTIGATE AND STUDY THIS 
MONEYMAKING MAIL PROGRAM. 
GUARANTEED. FREE DETAILS, ALREM, 
BOX 266, SWIFT CURRENT, SASK. 
SoH 3V6. 


HAVE Own Business. World's Larg- 


| est wholesalers, American, foreign. Rock 


Free details. Interna- 


bottom prices. 
I 16386-PS2, Port- 


tional Buvers, 
land, OR 97216 


MAILBOX MILLIONAIRE Will Help 
You Make Money, Free Details, Miller, 
Dept, 51Р5, Box 11278, Minneapolis, 
MN 55411. 


DISTRIBUTORS Wanted. Amazing 
Producing Mailorder Business. 
Free Details. Distributors, Box 1678- 


PS5, Florence, SC 29503. 


FREE BOOKLET, “Selling Books by 
Mail". No obligation. JGS, Dept. E-67, 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 450327, Miami 33145, 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Вох 1132-РК, 
Indianapolis, IN 46225. | 


"BECOME Mortgage Broker." Obtain 
Capital: Sources, Box 99-PS-5, Uleta, 
FL 33164. 


SOLAR ENERGY MAILORDER BUSI- 
NESS. No merchandise investment, 
Catalog and Details $3.00. Solar Prod- 
ucts, Dept. T85PS, Box 195, Deer Park, 
NY 11729, 


REPAIR HYDRAULIC JACKS—Free 
Details — Hydraulic Parts Supply, Dept. 
S Box 4157, Brownsville, TX 78520. 


VENDING Machine. No sellin 
earn amazing profits, Big atalogue 
Free. Parkway Corporation. 1930PSB 
Greenspring Drive, Timonium, Maryland 


, Routes 


MAKE $92.00 From Square Foot Ply- 


wood (Huge Demand). Revealing. Proof 
25е (Refundable), Woodwins, Bridge- 
water, MA 02324, 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 

upply. our national sales crews, full or 
par time, Should desire independence 
and a business of your own, Five-figure 
income potential. &S.K.R.C. Manufac- 
rer 9701 Wilshire Boulevard, Bever- 


ly Hills. CA 90212. 
MAILORDER opportunity! Start 
profitable home business without 


experience ог capital. Write for free 
book, case histories, plus complete de- 
tails. No obligation. Mail Order As- 
sociates, Dept. 79, Montvale, NJ 07645. 


GUARANTEED $178.00 WEEKLY, 
Work one nou daily, Free Brochure. 
S Box 13703, an Antonio, TX 
78213. 


SYNTHETIC LUBRICANTS - Complete 
line: Automotive, Marine, Industrial. 
Dealers, Wholesalers needed nationally. 
Free details. Dealer, Box 143, Union, 
NJ OTORS3, 


FREE Literature — Make Big Money | 


Raising Fishworms and Crickets: Carter 
Farm, Plains, GA 31780. 


MONEY-Making Publications. Big dis- 
counts, Some 1 ranges of inter- 
ests, Catal og $2. ASSI, Box 26T6PS, 


Columbus, OH 43216 


` MAILORDER - 
Making 10 Easy Mai 


150.00 Weekl. 
Sales. Free Bro- 


chure! Gilligan House, West Kingston, 
RI 02892. 

BEEM had? Try a sound method for 
mail order wealth. Free details, Tucker 
Publications, 4389 Audubon, Detroit, 
MI 48224. 

UNUSUAL business opport unity!! ! 


novelties 


Make simple, unique gifts, 
Profit- 


from inexpensive wood, scraps. 


able!! Experience unnecessary. Free de- | 


pales W bb jams, 31N Phillips, Glen Cove, 


МАКЕ Big Money Selling Information 
by Mail. Details: Publishers, Box 4-E, 
Pacific Grove, CA 93950. 


SELL Books By Mail. Complete dealer 
set-up 25c. Midwest, Box 44R2-P5, 
Shawano, WI 54166. 


MINIATURE GOLF COURSES earn 
$18,000 - $25,000. Installed outdoors 
or indoors, No more seasons. Priced at 
$10,900. Excellent financing. LOMMA 
ENTER PRISES, INC., Scranton PA 
18501. Telephone: (Т1Т) 346- 5559. 


LEARN TO BE A CHIMNE Y SWEEP. 

UNLIMITED OPPORTUNITIES School- 
ing, Equipment, accessories available, 
Contact: The Chimney Sweep, P.O. Box 
113, Lititz, PA 17543. T1T- B26. 8487. 


MAILORDER success can be yours. 
Free details. Baker, 3144 32 Ave. 50., 
Minneapolis, MN 55406. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 1705 
Drive, Morgan Hill, CA 95037. 


ABANDONED INDUSTRIAL SILVER 

FOUND everywhere, Take it! Free in- 
formation: Silverman 12, Box 5485, 
Woodville, TX T5979. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic-C8B, 
East Providence, RI 02914. 


VINYL'S Where the Money Is! In- 
visibly Repair, Refinish. Recolor furni- 
ture, luggage, car tops. Quick, Easy. Two 
small $20 jobs a asy. earn you 
a month, Homes, Offices, 
rants, unlimited н, Start earning 
after a day's practice, Sensational de- 
tails, Free. VIP, 2036 Montrose, Chi- 
cago, 60618. 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, OH 
43614. 


MILLIONS in Mail! Free Secrets. 
Transworld-11, Box 6226, Toledo, OH 
43614. 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure, 
1255, BSED Box D-50, Emerson, NJ 


HORSEPLAYERS! Free Booklet! 
limited Income From Racing", 
Box 47-M, Brooklyn 11219, 


RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 43350. 


MAIL ORDER is good business but 
avoid the rip offs, send for information, 
$2.00 to: Mail, Р.О. Box 7566, Dept. 
Р.5.1, Atlanta, GA 30357. 


MAKE durable building plastic pod 
Waterproof, Fireproof, Economical. Bays 
Laboratory, Rt Box 168, Cedaredge, 
CO 413, 


Elias, 


Low cost. 


FIX electric typewriters. J 
Write: 


Cassette course quickly trains. 
Athey-B5, Tarentum, РА 15084. 


$650/WEEK for пы отед, m 
Free report: Consultants 
W256, NYC 10471. 


TAKE catalog Orders. We dropship 
1001 Best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. ee Book, SMC, 
6061 De Soto Ave., Dept. 28-65, Wood- 
land Hills, CA 91365. 


1 MADE $49. „000.00 Year by Mail- 
order! Helped others make money! Free 
48191. Torrey, Box 318FF, Ypsilanti, MI 


BORROW $25,000 interest-free!! .. 
indefinitely! Anyone! Report: 


beginners: !! 
453 


ree 
| Uri i PS-5, Box 368, Buford, GA 
3051 


атте opportunity, Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
We ship plan for no risk examination. 

Son rg unnecessary. Free report, 

linger, Dept, G2695, Woodland Hills, 
CA 91367. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park. 
Mentor, OH 44060. 


Telfer 


=r- | 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c, Volz-P&8. 
Ypsilanti, MI 48197. 


EARN $1500 MONTHLY in our Minail 
Order Program, Details: Glad, Бох 
5368-PS, Lighthouse Point, FL 33064. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning Seller. Ex- 
ceptional Margin, Samples for Trial. 
Northwest Electric, Ave. 1004, Mitchell, 
SD 57301. 


FREE EASY MONEYMANKING IDEASI 
Warren-258, 5245 Eastern, Las Vegas, 
NV 89119, 


WONDERING which classified busi- 
ness opportunity to respond to, Inquire 
here first, Envelope stumn nE to worm 
farms - we've tried them all. $2.00 for 
complete rundown. Write: Energy, P.O. 
EE P Boston Branch, McKeesport, PA 
15135. 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home. Prac- 


tically no investment, Send Stamp, 
American 4J, Box 12596, North Kansas 
City, MO 64116. 


Sm ^ ELECTRONIC 
CUM ASSEMBLY BUSINESS 


Start home, spare time, Investment, knowledge or 
experience unnecessary. BlG DEMAND assembling 


electronic devices. Sales handled by 
professionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA, Box 248SE ана 
Walnut Creek, Calif. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member МНС, Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1EJ, N.Y. 10952 


. MECHANICALLY 
EE INCLINED individuals, 
ka desiring ownership ofi 
a Small Manufac-] 
turing Business—i 
without investment! 
aes Send for FREE details} 
I on spare and full timet 
opportunities for financial] 

independence in sound, і 

ie business. ! 

s. Mark-Martin Asso 

92-P5 Brighton 11th St. Brook yn, N.Y.1 12351 


Wed em um рр dem = o m mmm ommum mo wm m um | 


BUMPER 
PRINTING D 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
UMPER—MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 


YOU CAN MAKE 
$25,000 to $60,000 
PER YEAR 


DEALERS WANTED! 


Exelusive territory! 
High profit margin! 
No large inventories! 
Low front costs 
Clean, easy, trouble free! 
No slack season! 
Sells in any climate! 
No expensive equipment! 
No high office or shop rents! 
‚ Complete personal training program! 


* 
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Cash in on the U.S. Government program 
to conserve power! Be a solar window 
film dealer! No experience required, 
Call or write: 


NATIONAL SOLAR CONTROL, 

7835 - 64th Avenue South 

St. Petersburg, Florida 33712 
813/867-1460 


INC. 


MONEYMAKING 
OPPORTUNITIES 


EXCITING . $10.00 - $25.00 / HOUR- 
LY Income. Unusual Opportunity Mak- 
ing, Assemblying Р ucts at Home, 
Rush Stamp, Merritt, Box 428-P5, 
Richardson, TX 75080. 
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LEARN The Secrets of Repairing Junk 
Batteries, "Fabulous Profits'’, small in- 
vestment. Apex Engineering, P.O. Box 
1387, Atascadero, CA 03422. 


GET RICHI! Secret law erases debts, 


exposes X millionaire' $$ 


Free report 
#55, 453 W256, 


lueprints, 
71. à 


EGAS Bound? Serious about 
winning? Write: Professional Systems. 
Box 48798-56, Los Angeles, CA 90048, 


FREE Learn dozens of easy ways to 
make money full or part time, Write 
for Month subscription, Sales- 
man's Opportunity Magazine, Dept, 972, 
1460 Hancock Center, Chicago 60611. 

FREE SAMPLE LESSON in watch 
repair. Profitable second income or hob. 
һу, No obligstion. Chicago School of 
Watchmaking, WEA, Fox River Grove, 
IL 60021. 

НЕСЕ profits? 
lelsurely mailing 
Lombardo Ine, B 
Pittston, PA 1864 

S ENSATIGNAL LOW-COST 


ELL 
BURGLAR ALARM: Exceptional Margin. 
Samples for Trial, Northwest Electric, 
Ave, 1018, Mitchell, SD, 57301. 


$175.00 WEEKLY Correcting Pupils' 
Lessons! Samples, $2. OO! Castle's, 507- 
SL Fifth, NY 100 


LEARN CHIMMEY Sweeping, Repair, 
Installation. Unlimited opportunities. 
Free information, A.C.L, P.O, 15, Dex- 
ter, MN 55926. 


$500 WEEKLY Possible - Easy! Now 
needed . Vinyl Repair Dealers! Sensa- 
tional op ord big sample, exciting 
details, GT. D Y-C, dai: Distribu- 
tion, San ер bak 921 


$200.00 DAY TTE. Must 
electronics, Preliminaries. 93. 10. 
809, Boynton Bench. FL 33435. 


535.60 DAILY EM Uncondi- 
tionally Guaranteed, FAS, Box 17403. 
SanTX., 78213. 


BIORHYTHMS will help. Free details. 
Berns igra hix, Box 692, Jackson- 
ville, FL 3 201. 


$400 FIRST Week with Ad Clocks or 
money back, our own  Adve tising 
punnan: Action Ad Clock, Room A 
3-HE, 1512 Jarvis, Chicago, IL 60626. 


EARN EXTRA INCOME! Recruit 
Dealers for our Programs! Daystar, Box 


135-PS, Fort Fraser, B.C, VOJ INO. 


FREE catalog. Moneymaking 
orner ooks. L. A. Coblentz. 
243-Р. Wolflake. IN 46796, 


YOU COULD STRIKE IT RICH!! 


You deserve it, all you need is 
one great opportunity, right? 
This is it!! The wonder mineral 
of the ages is already being 
used in hundreds of products, 
can you find the next? Order 
sample today to experiment 
with, you are guaranteed a 
market for your ideas. Don't 
let this opportunity get away 
from you. FREE list of major 
uses with all orders. 
Mineral sample in natural state... .$4.00( ) 
Mineral sample after 

factory process ........ VoU $5.00( ) 
Both samples only $7.00( J 
cash, ck or MO( ) Visa( ) Mastercharge( ) 
card No. (if chee 
. No, (masterchge). — 


No, but earn money 
information, Write: 
Broad Street, 


know 
Box 


and 
Box 


exp. date... inter 
Name... 
Ойга ш... o 
City & State. no ALL 
Order from: 
Western Research, 
2050 12th Ave., Dept. 11 
Belle Fou rche, SD 57717 


Would you Spend $5.95 for technical 
training that will increase your carn- 
ing power. allow you io earn ап extra 
UJ ineome, of start your 
F business? That's all it 
learn how to 
all types of 


кыы 


own service 
cost yoo to 
repair and calibrate 
gauges used on air, oil 
and water systems: air conditioning. refrig- 
eration, and boiler equipment, plus acety- 
lene, fas and oxygen gauges. You can start 
a profitable service business by being the 
first to offer this needed service to the cus- 
lomera їп your area. We supply you with 
complete repair manual and — in- 
atructions. add 20e for postage and 
handling. TECHNI- SERVICES Co. 9384 Mc- 
Kinney Rd., Loveland, OH 45140 


predi 
j "N Off y 
; FIERE BO EVERY MONTA из. GOVERNMENT OW LEASE 
YOU ARE 21 ARD A CITIZEN YOU CAM FAR 
Y WITH MAJDA DIL COMPANIES IN THIS LEGAL 
A $25 TAX DEDUCTIBLE FILING FEE CAN RETUAM 


I UF TO 275000 AND MORE IMMEDIATELY PLUS A POSSIBLE 
T FORTUNE IN FUTURE INCOME, WRITE DEPT. 20 FOR FREE 


232 | POPULAR SCIENCE 


- MILLIGAN TRUST. LTO. 
600 MANHATTAN. BOULDER. COLORADO 80303 


EMPLOYMENT 
INFORMATION 


HIGH-PAYING COMPUTER JOBS 
without a college degree, Free details! 
s 3577-S1, Redondo Beach, A 


62 


DON'T MOVE OVERSEAS until уоп 
read Guide To Moving Overseas, Free 
information . . . Guide, P.O. Box 
236-C, Lemont, PA 16851. 


HOW to get a better job when no- 


body else can get one, Guarantee. 
$2.00. National Employment, 5767 So. 
37th St., Greenacres, FL 33463. 


GOVERNMENT-—-Industryv needs Engi- 
neers, Programmers, Management, 
Technicians-90 4 Companies supplying - 
High Rates - List - Information 55.00, 
терот, Р.О, Box 115, Danielsville, 


GA 306 
RADIO . TV Jobs. Stations hiring na- 
tionwide! Free Details: ‘Job Leads,” 


1680-FE Vine, Hollywood, CA 90028. 


ROCKY Mountain Jobs!! Colorado - 
Idaho - Montana - Wyoming!! Free de- 


tails . , Intermountain-C58, 5307 
Seslar. Cheyenne, WY 82001. 
WORK Overseas. ae. Africa, 


onstruc- 


$8,000 to 550,000 +. Expenses paid. 
For employment 
Overseas Employment, 1011F, 
Boston, МА 02103. 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00, Austco, Box 
8489F, Long Beach, CA 90808. 


EMPLOYMENT! U.S.! Foreign! Skilled, 


Box 


Unskilled, Equal Op ortunity, All Fields. 
Directory. eens lon, Resume In- 
struction National,  422-PS 


yack mates иш, Washington. DC 


OVERSEAS Apis ment , $10,000 

$50,000 + Information! Em- 
plovment International, Box 29217.FE, 
ndianapolis, IN 46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 eee 
side Avenue, Woodside, NY 1157 


66 AGENTS WANTED 


SPARE TIME CASH, Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
3049, Hanover, РА 17331. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


^ BECOME а successful Manufacturers’ 
Representative. Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firm's 
uct line a territories available. 

or information write: Manufacturers’ 


Agents Newsletter, Dept. 151A, 23573 


Farmington, MI 48024. 
Famou 


Prospect Ave., 


BIG GEST 
Hertel uur 


Easy credit plan. 
foreland 
tional Boo Pept, Р, 
Wichita, KS 87201 


INSTANT CASH COMMISSIONS 
FULL or part time. Free sales kit 
features America’s largest line low 
riced Business Printin Advertising 
pecialties, Signs, Calendars and other 
necessities’ used daily iv business 
Profitable repeat orders. No 
experience, No investment. No collec- 


earnings ever, 
referenced Bible! Proved 
Jedimension cover. 
No investment. Dem- 
Write:  Interna- 
Box 118, 


tions or deliveries. Write today, Na- 

tional Press, Dept. 826, North Chi. 

cago, IL 60064. 

68 REMAILING 
SERVICES 


ENGLAND Re-airmailing. Details: An- 
drew Bates, 433 Willington Street, 
Maidstone Kent, ME15 SHD, England. 


69 CONTESTS 


FREE TICKET could win you $1,000,- 
000 tax free. Canada's lotteries. Details 
$2.00, Westamps, Box 2535, Saint 
John, New Brunswick E2L 458, 


“HEY CONTEST LOVERSI'" Fun and 
Money await!! Rush 25c; PPC, Box 
91150-PS, Los Angeles, CA 90009. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOGKI Join our suc- 
cessful authors. Publicity, advertising, 
beautiful books. All subjects invited. 
Send for fact-filled oklet and free 
manuscript report, Carlton Press, Dept. 
SE, 84 Fifth Avenue, New York 


Na uropath i 


71 ARTS & CRAFTS 


GLASS blowing kits, Learn to make 
miniature animals, ships, etc., for profit. 
Free details. Willis 8 60-F, 
Anaheim, CA 928 


714 REPRODUCTION 


900 FIBERGLASS Molds. Ornamental 
Concrete Catalog 52.00. Plycrete Mold 
Co., Elk Rapids, MI 49629, 


72 EDUCATION & 
INSTRUCTION 


FCC LICENSE. lst & 2nd Class Elec- 
tronics Career courses а mail. G.I, Bill. 
FREE, School Catalog and Information, 
School rep wil try to call, Write CIE— 
Cleveland Institute of Electronics, Dept, 
WPS-34, 1776 East 17th St., Cleve- 
land, OH 44114. 


INDUSTRIAL MEN de Precision 
shaft and ‘metho alignment, made 
simple, easy meth ау ве be learned in 

. Uses stan ools, Satisfac- 
aranteed. anda your 30 page de- 
manual, send $4.95 to: Romack, 
4912 McAllister, Chester, VA 23831. 


ass, Box 3 


door, 
taking. 


TALK TO THE WORLD! 

GET your amateur radio license, Be- 
ginners complete gH „Басканы, just 
$7.00, postpaid, Or te for more 
information, Aniéricun- Radio Relay 
reer a Dept, PS, Newington, 


MATHEMATICS. Electronics. Advanced 


Mathematics, Indiana Home Study, 
UH PS, Box 1189, Panama City, FL 


LEARN Sewing 
Men, Women. Lucrative 
Correspondence School, 
cer, I 51301 


Machine Repairing. 
rofits. Gresslin 
ox 27, Spen- 


DEGREES, Thesis Method. Brochure, 
$1. North, Box 3388, Tulsa, OK 74101. 


ELECTRONICS DEGREE by corre- 
spondence. Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


WELDING TRAINING, Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, G, Gas, Pipe all pro- 
cesses, A non-profit school. Accredited 
member NATTS, Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 78, Troy. 
OH 415373. 


FORGET FORGETTING! 


People world-wide are honestly 
achieving authentic photographic & 
total recall, and genuine RE-EXPERI- 
ENCE (re-living) of actual sights, 
sounds (documented) 
radically new memory discoveries of 
long-famous (TIME, NEWSWEEK, NY 
TIMES) professor. Scientific, PhD 
ratings (Stanford, Yale, Georgetown- 
educated scientist, linguist, book re- 
viewer): "far faster, easier & more 
powerful than any other method" 
“memory accuracy soars 300% + in 
two weeks” “creates genius-like 
mental abilities in ordinary people 
everywhere". For free airmailed de- 
tails (before you forget), write: 
ACHIEVEMENT, Dept. S, 626 No. 
Garfield Ave., Alhambra, CA 91802. 


COLLEGIATE Research Papers. 
Thousands on file, All academic sub- 
jects. Send $1.00 for mail order 
аео Custom research also avail- 
able ox 25 s Angeles, CA 
80025. (213) ATT- B474. 


LEARN Dowsing, FRadionics, Radi- 
esthesia and E.S.P. Subjects, Free Il- 
lustrated Catalog, Courses And Equip- 
ment. (Airmalled $542.00.) Established 
30 Years. Bruce Copen, Hi e 
Danehill, Sussex, England RH17 


BARTENDING-Bar Management Home 
Study. Free Information, Bartending 
Training Institute, 3843-G San Fernan- 
do Road, Glendale, CA 91204 


Phi osophy Psychology, 
Founded 1961, Prospectus 
1.00,  AirmaBiled, Secretary PA/PS, 
Brantridge Forest School, Hi Ahela: 
Danehill, Sussex, England RH17 TEN. 

FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop, 
Box 744-Р5, McKeesport. PA 15134 


LEARN WATCH REPAIRING by cor- 
respondence. Diploma awarde ee in- 
formation and sample lesson. Chicago 


School of Watchmaking, WE, Fox River 


Grove, IL 60021. 


using the | 


LEARN Auctioneering, Free Catalog. 
Reisch World Wide College of Auc- 
tioneering, Inc., Box 949, Mason City 
3, IA 50401. 


UNLOCK Your future. Become pro- 
fessional Locksmith by spare time home 
study, $13 in an hour possible. All tools 
equipment included, Facts Free. Sen 
name. Locksmithing Institute (home 
study), Dept. 1311-058, Little Falls, 
NJ 07424, 


HIGH School at 
Diploma атага, Information Free 
call toil free -(800) 621-8318 or 
write: American ‘Schoo Dept. BA 0547, 
SAU, Snnt 58th Street, Chicago, IL 


home, no classes. 


COLLEGE DEGREES HY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way. at low cost, without attending 
any classes at all! Free revealing de- 
tails. Counseling, Box 389-PS5, Tustin, 
CA 926080. 

BRITISH DEGREES, Diplomas, Doc- 
гиев Obtain yours now from 

England. Commerce Philosophy, 
сыы з Divinity, Medicine, Over 4 
subjects, Free prospectus {Airmail $1.00 
Refundable). College Registrar, De 
1018 BCM-Collegiate, London WC1¥ 
6XxXX, England. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 


Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natura! ability of your mind to instantly 
recall everything you see, read, hear. 


Send for free details. 
è Institute of 
à Advanced Thinking 


845 Via de la Paz, Depil. PSL 
k Pacific Palisades, CA 90272 


73 CARTOONING, 
SIGN PAINTING 
7. LEARN Calligraphy - fun or profit. 
e ar M ол 70694, Colorado 
Springs, O 80933. 
38 LESSON cartoon course, $3.00. 


Tooners, Box 30367, Lincoln, NE 68503. 


CARTOON for money ! ! ! Free Book: 
Success, Box #858, Dearborn, MI 48121. 


76 DETECTIVES 


FINGERPRINTING == exciting scien- 
tific career, Home study course teaches 
everything. Certificate on completion. 


Many openings; prepare now, Profes- 
sional Investigators Depi FP, Box 
41345, Los Angeles, CA 90041. 
DETECTIVE Profession: ed home- 
studv; free tie-tack or ] apel pin, certifi- 
cate, future, Professiona al Investigators. 
1345, Dept, CB, Los Angeles, CA 


Box 4 
90041, 


EXCITING Career, Free Information. 
Universal Detectives, Box 8180-E, Uni- 
versal City, CA 91608. 


77 LOANS BY MAIL 


FREE DETAILS on how to borrow up 


to 55,000 entirely by mail. Write: 

Postal Financial Services, Inc., Dept. 

0998, 14201 E, 4th Ave, Р.О. Box 
39800, Denver, CO 802389. 
NEED MONEY? 

BORROW from your home, raise 


$1,000 to $1,000,000 for any purpose, 
within 30 days. Business, personal, ed- 


ucational, start-u expansion, con- 
aolidation, inven venture capital 
and grants. “Details: Financial, 
Dept. PS-5, 236 Wayland Avenue, 


Cranston, RI 02920. 


SIGNATURE loans by mail. 
ing list sen .00 to Bevels and 
Bevels, Route 3, Old Booneshill Road, 
Fayetteville, TN 37334. 


78 WINEMAKING 


WINEMAKERS — BEERMAKERS — 
Free Catalog. Fast Service, Large Selec- 
tion, Kraus, Box 7850-N, ‘Independence. 
MO 64053, 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, 

S198. Ко Vynox Industries, Hox 
498, Rochester, NY 14615, 


BEERMAKERS, 


winemakers, free | 
catalog, Finest equipment, ingredient, 
service. O includes beermakin 
bestseller. SPI, Box 784-S, Chapel Hill, 
NC 27514. 


WINEMAKERS — Beermakers, Free 
Catalog. Equipment Supplies,  Conti- 
nenta, Box 68016-PS, In apolis, IN 


WINEMAKERS: Free Illustrated cat- 
alog of yeasts, equipment, Semplex, P.O. 
Box 12276H, Minneapolis, MN 5541 2. 


WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CATA- 
LOG FREE. 350 Equipment, Ingredients 
items, Danemberger's, Box 276-5. New 
Berlin, IL 62670. 


79 BUY IT WHOLESALE 


RINGS, Jewelry priced 130% below 
vind price. 95. Washing .00 (refundable). 
Anka-P ington, West 
wick, Ri 028 


REPLACEMENT PARTS to fit most 
current makes, models chain saws, lawn- 
mowers, small engines. First quality. 
Substantial eet bl Free catalog. Stores 
эдер» give sales ta 
dealer information, Repair Parts, 
15129.K 82, Sacramento, CA 95813. 


400,000 BARGAINS Below Wholesale! 
-— Free! Liquidations , . . Closeouts! 
: Job Lots , Single Samples. Free 
Details, Worldwide Bargainhunters, Box 
7T30-B, Holland, MI 49423. 


GENUINE Indian J етеру г Handcrafts. 


Box 


Below wholesale! Details d O0 ({re- 
fundable), Lange,/PS, 60 М. Tth 
St.. Phoenix, AZ 85014 

80 ADVERTISING 


AGENCIES SERVICES 


PROPER graphics save you Money! 
Create your own layouts, ads, reports 
. Newsletter teaches everything. 
Sample copy - $ Graphic West, 
Box 4610- X1, BA Ier CA 94704, 
FREE Expert Assistance for mail- 
order, agent, advertisers. Ratebook 
leading newspapers, magazines $1.00. 
Chicago Advertising Agency, 28-ES 
Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
MAILING LISTS 
MAILING Lists! 4,000, 000 Mailorder 


Buyers — Several Categories — Com- 
puterized. Price Lists 25c. Copley Ad- 


vertising, Box 221-PS, Boston, МА 
02199. 
84 PRINTING, 


MULTIGRAPHING, ETC. 


MAIL ORDER DEALERS 
STATIONERY Labels, Rubber stamps. 
Send $1.00 for catalog and samples. 
Bob's Printing, P.O. Box 366 WS, 
Worcester, MA 01602. 


`“ 1000 GUMMED Address 
$1.10, eerie 56-56 136th Street, 
Flushi ing, NY 11355, 


1000 GUMMED Address Labels $1.25, 
Canada $1.50, Walt's, Box 960, South 
Bend, IN 46624. 


WHOLESALE Printing. Moneymaking 
details free, Printers, Box 1678-PS5, 
Florence, SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING! Letterheads, envelo 
business cards, Offset. ree catalog 
Magestro Printing, North Ave. New 
Brighton, PA 15068. 


RUBBER stamp outfits, supplies. Free 


catalog, Fast service, Jackson's Supply, | 


Brownsville Rd.. Mt. Vernon, IL 62884. 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From Fac- 
tory. Send 25c for Catalog and Samples 
IDs LOHN Company, DS, Meriden, CT 


SIMPLE- x RUBBER STAMP f PRESS- 
ES. Hydraulic Operated,  Electrically 
Heated. Sizes 5"x8", 8"x12", 10"x15". 
Starting Outfits. Order for Presses. Sup- 
piles Shipped Dav Received, Send $2.00 

or Catalog and Brochure, Custom Manu- 
ene Box 211-PS, Springfield, MO 


RUBBER Stamp Supplies: 
Outfits, Catalog $1.00. 
Martin's, 
MO 65101, 


Deductible. 


SAME Day Shipment, Rubber Stamp 
Supplies. Wholesale Catalog 
; uctible. Star Stamp Supply, 
T32 Federal, Chicago 60605. 


87 TOBACCO, PIPES, 
CIGARS 


PIPE LOVERS Reduce Bite! Cooler 
Smoke! Amazingly Simple! Your Favor- 


ite Pipe! Add Nothing! Instructions 
seed Box 1701, San Pedro, CA 


ar- | 


x number for special | 


^ Labels | 


Starting | 
1432 Major, Jefferson City, | 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash For Gold Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold 
& Precious Metals, 6 East Monroe, Dept. 
957, Chicago, 60603, 


HIGHEST CASH For Gold, Dental, 
Jewelry, Rings, Watches, Spectacles. 
Satisfaction Guaranteed! Ship Today 
(postage refunded), 
Metals, 17132PS5, 


49th, 
Opa-locka, FL 33054 


Northwest 


WANTED . Gold, Silver, platinum, 
watches, coins (any form), In ormation 
free. Wilmot's, ив South Glassell, Or- 
ange, CA 9266 


HIGHEST CASH 
Old Gold, RAV FACH 
Gold Teeth, Watches, 
Spectacles, Free Information. Rose In- 
dustries, 29-Y East Madison, Chicago, 
IL 60602, Established 1934. 


"Diamonds, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH, Clock, Jewelry Tools and 


Parts, Catalog $2. 00, Kilb Company, 
Dept. S, Drawer 8-A, Milwaukee, WI 


23201. 
WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 


American, Box T-BR, Fox River Grove, 
IL 60021. 


92 MODELS —SHIPS, 
CARS, PLANES, ROCKETS 


NEW! Shi 


Model kits, Doll House 

kits, construction materials,‏ ا 

books, tools, engines, motors, 

plans, s. чун illustrated 96-page cata- 

n t .00, James Bliss & Company, Dept. 
Route 128, Dedham, MA 02026. 


TRY MODEL BOATING: Complete 
catalog on model power, sail and scale 
boat kits and accessories for fun, radio 
control or racing. Send 50c to Dumas 
Products, 909-C E. 17th Street, Tucson, 
AZ 85719 


94 FOR INVENTORS 


INVENTORS: If vou have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you, Kessler Sales Corp., C-75-FI, Fre- 
mont, OH 43420. 


PATENT APPLICATIONS BY REGIS. 
TERED PATENT ATTORNEY. FREE CON- 
SULTATIONS. P.O.B. 
WOOD, CALIFORNIA 90046, 
660-5067. 


(213) 


FINANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 
days. No Gimmicks. Complete Free de- 
tails, D.F.C., Ltd., PS-5, 236 Wayland 
Avenue, Cranston, RI 02920. 


95 INVENTIONS WANTED 


LEARN how to offer your invention 
for sale or license, Free Booklet Qut- 
lines Procedures, royalty rates, require- 
ments. Kessler Sales Corporation, C-75- 
IW, Fremont, OH 43420, 


Inventions, New Products 
needed by 


innovative manufacturers, 


Marketing assistance available to in- | 


dividuals, tinkerers, universities, com- 
panies with feasible concepts, Write for 
Kit-PS, 12th Floor, Arrott Building, 
Pittsburgh, PA 15222. 


NEW PRODUCT IDEAS WANTED! 


FAR EAST PLASTIC & METAL FACTORY 
COMPLEX 15 SEEKING OUTSTANDING 
INVENTIONS AND NEW PRODUCT IDEAS 
FOR MANUFACTURING AND WORLD-WIDE 
MARKETING. NO IDEA TOO SMALL. 


LICENSING AGREEMENTS WITH HIGH 
ROYALTY PAYMENTS OR OUTRIGHT 


PURCHASE CONTRACTS IN U.S. DOLLARS 
GUARANTEED FOR ANY INVENTIONS OR 
NEW PRODUCT IDEAS ACCEPTED FOR 
MANUFACTURING. WRITE U.S.A. MAILING 
STATION FOR FREE LITERATURE/'INFO., 
ETC, 


CONSOLIDATED ASIAH INDUSTRIES, INC. 
BOX 5003-Р55, SANTA ANA, CA 92704 


97 GOOD EATING 


‘CHILI! Fifteen great recipes! $1.00, 
SASE, Chiliking, Box 10001C, Austin, 
TX 78766. 


Stewart Precious | 


IMMEDIATELY for | 
Jewelry, 


46083, HOLLY- | 


98 WEARING APPAREL 


WORK GLOVES— 
Heavy Leather 
Palm Work Glove 
With Safety Cuff 
$2.25/Pair 
* Minimum order 6 pair for 


at gs 50 plus $1.50 post & 

Zee hand. Complete e catalog 

m over 100 styles of gloves 50g 

—_— Sara Glove Co. 16 Cherry Ave. 

STYLE #J-350-5C Dept. 5, Waterbury CT 06704 
100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. ipsam Terminal, Nor- 
wood, MA 02062 


$4 PER Pound for any Scrap Carbide, 


(Cutting tools, dies, punches). Larry 
Poley, 616-979-4075, | 
101A PATCHES, 
DECALS, BADGES 
PATCHES 


Bince 1941, we hare 
offered high-quality 
made-to-order emi- 
broidered emblems 
at low prices. Min- 
imum is 25 pieces, 
Write for price list. 
Frank ma Wahl Co. 

PO B 

Boro. Т 07603 
Ph, 201-488-8393 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND coins, jewelry, gold nuggets 
with new patented detector. Astounding 


range, Unaffected by concentrated black ' 
| sand, mineralized ground, Rejects me- 


tallic trash. Free catalogue, Gardiner 
Electronics, Dept. 1, 4729 М. Tth Ave- 
nue, Phoenix, AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Power- 
ful Models, ‘Instant Financing available. 
Write or call for free cata og, Phone 
(713)-682-2728 day or night, Relco, 


| Dept. AA22. Box 10839. Houston. TX 
| T1018. | 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics. D-Tex detectors re- 
ject trash, but find dee еріу buried trea- 
sures of all sizes. Literature. 
D.TEX ELECTRONICS, 614 Баву St. 
Garland, Texas 75042. 


105 MISCELLANEOUS 


FREE! Texas Instruments CALCULA- 
TOR CATALOG. Big discounts! Calcula- 
tors, Box 5538, Rockville, MD 20855. 


MAGNETS All Types. Special — 20 
or 10 bar, or 2 sticks, or 8 as. 
. 51.00. Magnets, Box 
192.B, Randallstown, MD 21133. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
PA 15401. 


. FREE BOOK. Prophet Elijah Com- 
ing Before Christ, Megiddo Mission, 
Dept. 58, 481 Thurston Road, Rochester, 
NY 14819. 


ORNAMENTAL Iron designs, Book of 
1600 beautiful practical designs for 
railings, columns, etc, Free literature. 
Cunningham, 3881 South 3200 West- 
P.O, Box 200055, Salt Lake City, UT 
84120. 


PHOTO Identincat lon Cards, Free 
samples, Documents, Box 5684PF, El 
Monte, CA 91731. 


BE ORGANIZED 

IF You save your copies of Popular 
Science here's a great way to keep 
them from getting torn, dirty, etc. 
5 quality -constructed file boxes 
hold а year's issues. Gold embossed 
Only $4.95 each, 3 for $14.00, 6 
for $24.00 postpaid. Order today from 


Jesse Jones Corp., P.O. Box 5120, 
Philadelphia, PA 19141, 
106 PERSONAL 

RECORD Telephone Conversations 
Privately — Automatically. Leave Re- 


corder Unattended. Roberts, Hox 49- 


PS-5, Parkridge, IL 60068 


OFFICIAL, Retricted Law Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equipment Sup- 
Dliers, Every Secret They Know! $8.95 
Postpaid, Aegis, P.O, Box 81616, San 
Diego, CA 92138. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds, Free reveal- 
ing details. Counseling, Box 389-SP5, 
Tustin, CA 92680. 

SAVE THOUSANDS When You Sell 
Your Home! I cleared $23,200. Free de- 
tails: Ginseng Press, Route 6, Box 750- 
C, Franklin, NC 28734. 


BLACKJACK — Earn $50 hourly. хуту 

every дау, Guaranteed, Free Пе 

Scirater, Box 234 PS26, Williston Park. 
NY 11596, 


HOW much do you really know about 
Casino Gambling? Find out——write: Re- 
DEL Box 562-S, Toms River, NJ 


INSTEAD of a problem. Make Aging 
A Profitable Adventure, Write: Bonin, 
Box 674, Rockledge, FL 32922. 


WIN BIG AT CASINO GAMES! Learn 
the secrets: Write: Research-405, Box 
1189, Burbank, CA 21907. 


BIORHYTHM SERVICES . Next 12- 
months graphed $4.95, Send Birth 
БА, Р.О. Нох 178, Frankfort, КҮ 


MONITOR and record telephone calls. 
Details 50c. Tanvard, Rt.1, Box 1T72D, 
Preston, MD 21655. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your right 
to the title “Reverend.” Write: Church 
of Gospel Ministry aan JER Skyhill 
Court, Chula Vista, CA 92 


NEW Luxury Car Without Cost! Free 
por: Codex-E, Box 6073, Toledo OH 
4 A 


BE ORDAINED minister. $5.00: ei 
Church, Rt. 2. Goodlettsville, TN 37072 


RECORD TELEPHONE Conversations 
Privately, Automatically. Leave Re- 
corder Unattended - $24.95. Atlantic 
Sales, Box 10, Brick Town, NJ 08723. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, MO 65101. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-F, Miami, 
FL 33188. 


“RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 60690. 


| ат fo айт ever. $50,00 on 
ony cosino, Play relaxed. No cards 
thorh fo memorize ond IT WORKS 


COPTWRITED { 
You түй be вай беа 100%. Mo obligation. Geta | 
deck of cords ond try it. You'll be amazed 5955955531 { 
DETAILS VIA AIRMAIL | 
RAY, Box 281, Bristol, CT 06010 
иш ши шы иш шш пи мыш нш шш 


| I 
Uis my unbeeteble quickly learned mii 
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7107 HEARING AIDS 


FREE HEARING AID CATALOG — 
SAVE 1,—bhby mail Write “MONEY- 
SAVERS," 20530PS-5 Langdon, Sepul- 
veda, CA 91343. 


AMERICEAR Hearing Aids. Tremen- 
dous price breakthrough. Year guaran- 
tee, Free trial, 14115 Santa Rosa Ave- 
nue, Santa Barbara, CA 93109. 


HUGE SAVINGS, Eliminate dealer 
markup. Free Trial, Batteries wholesale. 
Terms Arranged, Lloyds-PSC, Rockford, 


IL 61104. | 
HEARING AIDS 


& ALL TYPES BY MAIL! 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
Write to ер 69-А 


HEARING AIDS 


FREE' 


PRICE CATALOG 
SUPER SAVINGS! 


i Newest, Finest. 

i All types. Buy DIRECT & save up 
to HALF! No salesmen. Sold by 

| AIR MAIL on HOME TRIAL. FREE 

й 

li 


Catalog. Write: MONEYSAVERS, 
Dept. PS-5D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
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Popular product 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 


сепсе IFTOITTCITIOn | ушуд companies. The comenient order 


501 Homeowner's Guide to Quality Roofing 

Twenty-page booklet highlights types of roofs, new develop- 
ments in asphalt shingles, and gives information on roofing 
pal nen construction and reroofing. From Asphalt Roofing Mfrs. 
ssn. 35¢ 


502 Arrow Staple Gun 

Handy four-page brochure offers how-to information on an end- 
less variety of jobs from home maintenance and repair to arts 
and crafts. Applications are illustrated. Free 


503 Redwood Garden Structures You Can Build 

Handy 12-page booklet shows how to build fences, decks, 
dividers, and benches. Home-construction projects are explained 
through detailed text, drawings, and photographs. Redwood- 
garden-grades section has valuable information on selecting, 
storing, and finishing redwood lumber. From California Redwood 
Assn. 30¢ 


504 Touring Canada 

Comprehensive booklet offers tour itineraries including major 
cities, local events and attractions, and places of interest. Maps 
pinpoint regions, ferry crossings, and highway routes. From the 
Canadian Office of Tourism. Free 


505 Canadian Mist's Trading-Post Catalog 

Booklet highlights durable, guaranteed clothing and accessories 
not available in stores. Comfortable, quality items for men and 
women. 25¢ 


506 The Hobie Cats 

Descriptive brochure shows fine line of the popular Hobie Cat 
sailboats: Hobie 12, Hobie 14, Hobie 16, and Hobie 18. Specs 
included. From Coast Catamaran. Free 


507 How to Create New Walls and Ceilings 

Illustrated booklet shows hardware and construction details 
for remodeling with gypsum wallboard. Charts guide you in 
selecting the right boards for your building needs.. From. Gold 
Bond Building Products. Free 


508 Lawn and Garden Equipment 
Catalog on 1978 line of lawn and garden two- апа four-wheel 
tractors and attachments from Gravely. Free 


509 Perfect Climate Starts Here 

Honeywell brochure discusses the advantages of home climate 
control—heating, cooling, humidification, and electronic air 
cleaning—and explains how to cut heating costs by nine to 28 
percent. 25¢ 


510 Seagram's VO Server 

Distinctive Swedish steel, hardwood-handled pouring server for 
VO's 1.75-liter bottle. Send name (up to 20 letters) for personal. 
ized nameplate. For details, see ad on page 5. 


511 Electronic Flash 

Booklet from ITT Photo Products gives concise solutions to 
problems encountered by amateur photographers when taking 
pictures indoors with flash equipment. Includes listing of elec- 
tronic flash units for popular Kodak and Polaroid cameras. Free 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52732 


Please send cash, check, or money order made out to Popular Science. | 
No stamps. Allow approximately 4-6 weeks delivery. POPULAR SCIENCE MAY 1978 
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form will save you time and postage. 


512 1978 Baseball Fan's Guide 

A handy compendium of baseball facts, figures, rosters, records, 
schedules, and predictions. Designed to make your baseball sea- 
son more enjoyable. From Kessler. 254 


513 Troweling Tips and Techniques 

Illustrated 24-page booklet for the home craftsman provides a 
quick, ready reference and helpful hints for working with con- 
crete, block, brick, mortar joints, and gypsum wallboard. From 
Marshalltown Trowel. Free 


514 More on Lawn and Garden Tractors 

Booklet explains what lawn- and garden-tractor features a con- 
sumer should consider before making an investment. From 
Massey-Ferguson, Inc. Free 


515 Energy-Saving Window Repair Kits 

Use existing sash and easily install a snug, smoothly operating 
system that lets your sash stay put. Brochure describes a sys- 
tem from Quaker City Mfg. Co. Free 


516 Fireplace Heat 

Hydroheat booklet answers your questions on fireplace heating 
and explains how it can reduce heating costs. Includes specs. 
From Ridgeway Steel Fabrications. 25g 


517 How To Buy a Lock 

Booklet from Schlage Lock Co. includes information on locks 
for entrance and interior doors found in the average house or 
apartment. Various types of locks are illustrated. 25e 


518 Schober Organ Kits 

Catalog details how you can build your own electronic organ. 
Includes specifications and descriptions of organ accessories, 
Schober products, records, and books. Free 


519 How to Have a Better Lawn and Garden 

Two-year subscription to "Lawn Care," O.M. Scott & Sons' 
mini-magazine. Contains seasonal checklists, how-to articles, 
and the latest news on lawn and garden care. Free 


520 How to Grow More and Better Vegetables 

Informative 16-page booklet provides basic information needed 
to have a successful, prolific vegetable garden. Includes advice 
on how and when to plant or seed, how to fertilize and look 
after the garden, and answers to many of your basic questions. 
From O.M. Scott & Sons. Free 


521 Wood Stains 

Booklet describes how to stain over pare wood, varnish, paint, 
plastic, or metal. Save hours of work by not stripping before 
staining. From C.H. Tripp. 15€ 


522 Camping Trailers | 
Catalog illustrates Viking fold-down camping trailers, which sleep 
four to eight and are light, low, and easy to tow. Six lengths, 
11 models, 13 to 21 feet. Free 


523 Xplorer Motor Homes 

Complete literature packages on all models of Xplorer motor 
homes, commercial vehicles, and special vehicles for the handi- 
capped. From Frank Industries, Inc. Free 


524 Recreational Vehicles 

Sixteen-page color brochure depicts both Yellowstone Country 
Club and Camino travel, park, and fifth-wheel trailers and 
minis. Photos and floor plans help you decide best type of RV 
for traveling your way. $1.00 
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Now the stern drive with performance features 
that others can't match has a sleek new drive unit 
that performs as great as it looks. 


75? HI-TILT™ 

Others tilt only 60? at best. 
And for beaching, launch- 
ing or changing props in 
the water...the higher the 
| better. 


90? TURNING 

Other drives can turn only 
60°. ОМС owners can turn 
their boats in about half the 
distance. Twice as handy 
getting in and out of tight 
places. 


POWER SHIFT 

For easy shifting, just the 
kind you want in close 
quarters, use our power as- 
sist, not your muscles. 
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SELECTRIM™ 

Adjust the outdrive angle at 
the flick of a switch or let 
the boatbuilder pre-set the 
trim for best overall per- 
formance. We cover all the 
angles. 


TRU-COURSE™ STEERING and UNI-MOUNT™ 

ОМС owners get even more: Tru-Course Steering 
that stays put until you turn it. Uni-Mount isola- 
tion, for quiet, smooth running. And now our 
hydrodynamically designed 400 and 800 series 
drives. See your nearby OMC Stern Drive Dealer. 


STERN DRIVE 


А DVISION OF DLITBDARBD MARINE CORPORATION 


2145 CENTRAL AVENUE WAUKEGAN. ILLINOIS 680085 
FROM THE MAKERS OF EVINAUDE & JOHNSON 
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